
Document Date: 03/23/2016

DAQ-2016-0 7263

UTAH DIVISION OF AIR QUALITY 
SOURCE PLAN REVIEW

Jay Vance
Stericycle Incorporated 
28161 North Keith Drive 
Lake Forest, IL 600450

RE:

Review Engineer: 
Date:

Project Number: N154460001

New AO for Hospital, Medical, and Infectious Waste 
Incinerator Facility
Tooele County; CDS B; MACT (Part 63), Attainment 
Area, NSPS (Part 60)

Jon Black 
March 23,2016

Notice of Intent Submitted:

Plant Contact:
Phone Number:
Fax Number:

February 26, 2015 

Jay Vance
(801)936-1260 Ext 17

Source Location: 9250 Rowley Road, Tooele, UT
Tooele County
4,523,486.7 m Northing, 354,053.5 m Easting, UTM Zone 
12
UTM Datum: NAD83

DAQ requests that a company/corporation official read the attached draft/proposed Plan Review with 
Recommended Approval Order Conditions. If this person does not understand or does not agree with the 
conditions, the review engineer should be contacted within five days after receipt of the Plan Review. If 
this person agrees with the Plan Review and Recommended Approval Order Conditions, this person 
should sign below and return (FAX # 801-5364099) within 10 days after receipt of the conditions. If the 
review engineer is not contacted within 10 days, the review engineer shall assume that the 
company/corporation official agrees with this Plan Review and will process the Plan Review towards 
final approval. A public comment period will be required before the Approval Order can be issued.

Applicant Contact
(Signature & Date)

Engineering Review N154460001: Stericycle-Tooele County Facility - New AO for Hospital, Medical, and Infectious Waste
Incinerator Facility

March 23, 2016
Page 1



OPTIONAL: In order for this Source Plan Review and associated Approval Order conditions to be 
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ABSTRACT

Stericycle, Inc., (Stericycle) has requested an AO for a proposed new hospital, medical, and infectious 
waste incinerator (HMIWI) facility. The new facility will be located at 9250 Rowley Road, Tooele,
Utah. The proposal requests operation of a HMIWI facility capable of processing 4,100 pounds per hour 
total of hospital/medical/infectious waste. Each HMIWI unit will consist of a natural gas fired two stage 
combustion system, an air pollution control system consisting of a selective non-catalytic reduction 
system (SNCR), waste heat boiler, evaporative cooler, carbon injection system, dry sorbent injection 
system, baghouse, wet gas absorber, and a carbon bed system. Additionally an emergency generator, dry 
sorbent silo with bin vent and tub washer will be operated at the facility. Waste delivery, processing, and 
unloading activities will also take place at the HMIWI facility.

Stericycle's Tooele facility will be located in Tooele County, parts of which are nonattainment for PM2.5 

and S02. The location of the proposed facility is outside the nonattainment areas of Tooele County. The 
proposed facility is located within an attainment area for all criteria pollutants. NSPS 40 CFR 60 
Subparts A, Ec, and IHI regulations apply. MACT 40 CFR 63 Subparts A and ZZZZ regulations apply to 
this source. Title V of the 1990 Clean Air Act applies to this source. The Title V Operating Permit 
program applies to the HMIWI facility.

The controlled potential to emit emissions, in tons per year, will be as follows: Particulate Matter = 1.94, 
PM10 (Subset of PM) = 1.94, PM2.5 (Subset of PM10) = 1.94, NOx = 28.31, SO, = 2.36, CO = 1.93, VOC = 
1.06, Total HAPs = 2.08 and C02e = 47,316.89.

SOURCE SPECIFIC DESIGNATIONS

Applicable Programs:
NSPS (Part 60), Subpart A: General Provisions applies to Tooele HMIWI Facility 
NSPS (Part 60), Subpart Ec: Standards of Performance for Hospital/Medical/Infectious Waste 
Incinerators for Which Construction is Commenced After June 20, 1996 applies to Tooele HMIWI 
Facility
NSPS (Part 60), Subpart IIII: Standards of Performance for Stationary Compression Ignition Internal 
Combustion Engines applies to Tooele HMIWI Facility
MACT (Part 63), Subpart A: General Provisions applies to Tooele HMIWI Facility 
MACT (Part 63), Subpart ZZZZ: National Emissions Standards for Hazardous Air Pollutants for 
Stationary Reciprocating Internal Combustion Engines applies to Tooele HMIWI Facility 
Attainment Area applies to Tooele HMIWI Facility

Permit History:

When issued, the approval order shall supersede or will be based on the following documents:

Is Derived From
Incorporates
Incorporates
Incorporates
Incorporates

Notice of Intent Document dated February 26, 2015 
Additional Information dated June 5, 2015 
Additional Information dated September 23, 2015 
Additional Information dated October 8, 2015 
Additional Information dated January 28, 2016
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SUMMARY OF NOTICE OF INTENT INFORMATION

Description of Proposal:

Stericycle will construct and operate a new HMIWI facility, a 500 kw emergency generator, dry sorbent 
silo with bin vent and tub washer at the Tooele facility. The proposal requests operation of a HMIWI 
facility capable of processing 4,100 pounds per hour of hospital/medical/infectious waste.

HMIWI AND WASTE HANDLING
Waste will arrive at the Tooele facility via truck in reusable containers or single-use containers that can be 
incinerated. Upon delivery, waste containers will be staged for processing or maintained in storage until 
ready to be processed. Material handlers will unload the waste containers next to the feed system and 
charge hopper. Each container will be weighed, scanned to document receipt, and monitored/screened for 
possible radioactivity as outlined in the Solid Waste Permit issued by the Utah Division of Waste 
Management and Radiation Control. The waste from the container will then be loaded into the feed 
system and charge hopper.

Each HMIWI unit will have a two stage combustion system. From the charge hopper, material will be fed 
into the primary stage by a ram feed system equipped with an air lock. Organic materials that are 
volatized in the primary chamber are destroyed in the secondary chamber. The secondary chamber will be 
designed with an extended residence time in an excess air environment to support the complete oxidation 
and combustion of the primary chamber exhaust gas. Residence time of the gas in the secondary chamber 
will be designed to be at least two seconds above 1,800°F and the minimum secondary chamber 
temperature will be established during performance testing.

The primary and secondary chambers will each be equipped with one or more natural gas-fired burners 
with a total rated heat input capacity of approximately 12 MMBtu/hr.The natural gas-fired burners will be 
utilized, when necessary, to maintain the combustion temperature and to preheat the chambers during 
startup.

Each HMIWI unit will be equipped with a air pollution control (APC) system. The first control system is 
the (SNCR) system. SNCR reagent (i.e., ammonia, urea, or equivalent) is injected into the secondary 
chamber exhaust gas to control NOx emissions. The exhaust gas will then enter a waste heat boiler and 
subsequent evaporative cooler to reduce the flue gas temperature prior to the fabric filter (baghouse) 
further downstream. Steam generated by the waste heat boiler will be utilized to condition the gas stream 
throughout the APC system and for other ancillary equipment as needed throughout the facility. Upon 
exiting the evaporative cooler, carbon will be injected to help control and remove dioxin/furans 
(CDD/CDF) and mercury from the flue gas. Dry sorbent injection (DSI) (i.e., sodium bicarbonate, lime, 
or equivalent) will also be utilized to neutralize the flue gas. After the baghouse, the flue gas enters the 
wet gas absorber, where it comes in direct contact with recirculated scrubber liquor. The pH of the 
scrubber liquor will be monitored and an alkali reagent (i.e., sodium hydroxide or equivalent) will be 
injected to maintain the pH of the liquor to ensure absorption of acid gases. A carbon bed system will be 
utilized downstream of the wet gas absorber as a polishing mercury control prior to venting to the 
atmosphere.

Each HMIWI unit will also be equipped with an emergency bypass stack which, in emergency conditions, 
during HMIWI operation (i.e. when waste is being combusted), allows gas and heat from the secondary 
chamber to vent directly to the atmosphere without passing through the APC system. The emergency 
bypass stack will be used for this purpose only when necessary, due to a significant process upset, or 
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other unforeseeable circumstance causing a process interruption, for employee safety and to prevent 
damage to the APC equipment. Waste feed to the primary chamber will automatically cease and be 
prevented by feeder system lockout while the bypass stack is open.

Summary of Emission Totals:

The emissions listed below are an estimate of the total potential emissions from the source. Some 
rounding of emissions is possible.

Estimated Criteria Pollutant Potential Emissions
C02 Equivalent 47316.89 tons/yr
Carbon Monoxide 1.93 tons/yr
Nitrogen Oxides 28.31 tons/yr
Particulate Matter 1.94 tons/yr
Particulate Matter - PMi0 1.94 tons/yr
Particulate Matter - PM2.5 1.94 tons/yr
Sulfur Dioxide 2.36 tons/yr
Volatile Organic Compounds 1.06 tons/yr

Estimated Hazardous Air Pollutant Potential Emissions
2-METHYLNAPHTHALENE (CAS #91576) 0.00494 Ibs/yr
7,12-Dimethylbenz(a)anthracene (CAS #57976) 0.0033 Ibs/yr
Acenaphthene(TSP) (CAS #83329) 0.0074 Ibs/yr
Acenaphthylene(TSP) (CAS #208968) 0.01422 Ibs/yr
Acetaldehyde (CAS #75070) 0.0378 Ibs/yr
Acrolein (CAS #107028) 0.01182 Ibs/yr
Anthracene (CAS #120127) 0.002352 Ibs/yr
Antimony (TSP) (CAS #7440360) 3 Ibs/yr
Arsenic (TSP) (CAS #7440382) 0.304 Ibs/yr
Benzene (Including Benzene From Gasoline) 2 Ibs/yr
(CAS #71432)
Benzo (K) Fluoranthene (CAS #207089) 0.000698 Ibs/yr
Benzo(A)Pyrene (CAS #50328) 0.000632 Ibs/yr
Benzo(Ghi)Perylene/Tsp (CAS #191242) 0.001082 Ibs/yr
BenzoQfluoranthene (CAS #205823) 0.00204 Ibs/yr
Beryllium (TSP) (CAS #7440417) 0.0714 Ibs/yr
Cadmium (CAS #7440439) 0.0276 Ibs/yr
Chlorine (CAS #7782505) 1886 Ibs/yr
Chromium Compounds (CAS #CMJ500) 1 Ibs/yr
Chrysene (TSP) (CAS #218019) 0.00266 Ibs/yr
Cobalt (TSP) (CAS #7440484) 0.01732 Ibs/yr
Dibenzo(A,H)Anthracn (CAS #53703) 0.000766 Ibs/yr
Dichlorobenzene (CAS #25321226) 0.248 Ibs/yr
Dioxin/Furan Toxic Equivalents: 2,3,7,8- 0.00198 Ibs/yr
Tetrachlorodibenzo-P-Dioxin (CAS #1746016)
Fluoranthene (TSP) (CAS #206440) 0.00666 Ibs/yr
Formaldehyde (CAS #50000) 16 Ibs/yr
Hexane (CAS #110543) 372 Ibs/yr
Hydrochloric Acid (Hydrogen Chloride) (CAS 1630 Ibs/yr
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#7647010)
Hydrogen Fluoride (Hydrofluoric Acid) (CAS 
#7664393)

238 Ibs/yr

Indeno( 1,2,3-Cd)Pyre (CAS #193395) 0.000992 Ibs/yr
Lead (CAS #7439921) 0.1448 Ibs/yr
Manganese (TSP) (CAS #7439965) 10 Ibs/yr
Mercury (TSP) (CAS #7439976) 0.276 Ibs/yr
Naphthalene (CAS #91203) 0.32 Ibs/yr
Nickel Compounds (CAS #NDB000) 6 Ibs/yr
Phenanthrene (CAS #85018) 0.0648 Ibs/yr
Polychlorinated Biphenyls (Aroclors) (CAS 
#1336363)

1 Ibs/yr

Pyrene (CAS #129000) 0.0066 Ibs/yr
Selenium (TSP) (CAS #7782492) 0.00494 Ibs/yr
Toluene (CAS #108883) 1 Ibs/yr
Xylenes (Isomers And Mixture) (CAS 
#1330207)

0.29 Ibs/yr

Total hazardous air pollutants 2.08 tons/yr

Review of Best Available Control Technology:

1. BACT review regarding HMIWI Incinerator
A BACT evaluation has been conducted for the proposed HMIWIs. This evaluation is also 
intended to satisfy the siting requirements contained in 40 CFR Part 60, Subpart Ec.
Specifically, a siting analysis is required for new HMIWI pursuant to §60.54c(a), which "shall 
consider air pollution control alternatives that minimize, on a site-specific basis, to the 
maximum extent practicable, potential risks to public health or the environment. In considering 
such alternatives, the analysis may consider costs, energy impacts, non-air environmental 
impacts, or any other factors related to the practicability of the alternatives." §60.54c(b) goes on 
to state that "analyses of facility impacts prepared to comply with State, local, or other Federal 
regulatory requirements may be used to satisfy the requirements of this section, as long as they 
include the consideration of air pollution control alternatives specified in paragraph (a) of this 
section." Pursuant to §60.54c(c) and §60.58c(a)(l)(iii), the siting analysis must be submitted 
"prior to commencement of construction.

HMIWIs
A 5-step BACT evaluation was performed for each pollutant regulated by 40 CFR Part 60, 
Subpart Ec for which the proposed air pollution control activities would aid in meeting the 
emission limitations. In additional the RACT/BACT/LAER Clearinghouse was consulted for 
further exploration of possible control equipment options. The following air pollution control 
strategy is proposed to represent BACT, which is consistent with, and in some cases more 
stringent than, the control technologies identified under 40 CFR Part 60, Subpart Ec and the 
RACT/BACT/LAER Clearinghouse.

The following description represents the APC equipment configuration for each HMIWI. The 
first control system is the selective non-catalytic reduction (SNCR) system. SNCR reagent (i.e., 
ammonia, urea, or equivalent) is injected into the secondary chamber exhaust gas to control NOx 
emissions. The exhaust gas will then enter a waste heat boiler and subsequent evaporative cooler
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to reduce the flue gas temperature prior to the fabric filter (baghouse) further downstream.
Steam generated by the waste heat boiler will be utilized to condition the gas stream throughout 
the APC system and for other ancillary equipment as needed throughout the facility. Upon 
exiting the evaporative cooler, carbon will be injected to help control and remove CDD/CDF 
and mercury from the flue gas. Dry sorbent injection (DSI) (i.e., sodium bicarbonate, lime, or 
equivalent) will also be utilized to neutralize the flue gas. After the baghouse, the flue gas will 
enter the wet gas absorber, where it will come in direct contact with recirculated scrubber liquor. 
The pH of the scrubber liquor will be monitored and an alkali reagent (i.e., sodium hydroxide or 
equivalent) will be injected as necessary to maintain the pH of the liquor so as to ensure the 
absorption of acid gases. A carbon bed (or equivalent) system will be utilized downstream of the 
wet gas absorber as a polishing mercury control prior to the flue gas venting to the atmosphere 
via a single stack. [Last updated Febmary 17, 2016]

2. BACT review regarding Nitrogen Oxides (NOx) Emissions
Nitrogen oxides are a product of combustion and can be minimized through post combustion 
control technologies.

Step 1 - Identify All Available Control Technologies
The following potential technologies have been identified for controlling emissions of NOx:
A. Good combustion practices
B. Selective Catalytic Reduction
C. Selective Non-Catalytic Reduction
D. Wet Scrubbing
E. Process Design

Step 2 - Eliminate Technically Infeasible Options
The next step in the top-down analysis is to evaluate the technical feasibility of each of the 
identified control options.

A. Good combustion practices:
Good combustion practices increase efficiency of the combustion process which, in turn, 
reduces the emissions of NOx by minimizing incomplete combustion. Based on operations at 
other similar facilities, minimizing NOx while simultaneously minimizing CO through good 
combustion practices causes operational problems. Therefore, good combustion practices is 
eliminated as a technically feasible option for NOx control.

B. Selective Catalytic Reduction:
Selective Catalytic Reduction (SCR) utilizes a reagent (i.e., ammonia, urea, or equivalent) in 
conjunction with a catalyst to convert NOx to N2 and H20. SCR has been identified as a 
technically feasible option for NOx control.

C. Selective Non-Catalytic Reduction:
Selective Non-Catalytic Reduction (SNCR) utilizes reagent (i.e., ammonia, urea, or equivalent) 
injection into the flue gas to convert NOx to N2 and H20. SNCR has been identified as a 
technically feasible option for NOx control.

D. Wet Scrubbing:
Wet scrubbing controls NOx by bringing the flue gas into contact with a scrubbing liquid. Wet 
scrubbing has been identified as a technically feasible option for NOx control.
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E. Process Design
The feasibility of different process designs such as flue gas recycle and/or control of waste feed 
composition to control emissions of NOx has been evaluated. However, flue gas recycle is 
known to cause corrosion in the system. Additionally, Stericycle is not able to further control the 
waste feed composition since operator safety requirements do not allow waste to be sorted once 
it reaches the facility. Therefore process design is eliminated as a technically feasible option for 
NOx control. [Last updated February 18, 2016]

3. BACT review regarding Nitrogen Oxides (NOx) - (Continued)
Step 3 - Rank Remaining Control Technologies by Control Effectiveness
Based on the above discussion, the following technologies have been identified as technically
feasible, ranked in order of most effective to least effective.
A. Selective Catalytic Reduction
B. Wet Scrubbing
C. Selective Non-Catalytic Reduction

Step 4 - Evaluate Most Effective Controls and Document Results
The technically feasible control technologies above were evaluated for economic,
environmental, or energy impacts that are sufficient to justify exclusion of the technology.

A. Selective Catalytic Reduction
The use of SCR is estimated to result in an annualized cost of approximately $22,900 per ton of 
NOx controlled for each HMIWI unit. This analysis determined the cost per ton of NOx removed 
including the annualized direct and indirect costs. Direct Capital and Annual Costs used in the 
analysis include purchase equipment costs, operating labor, maintenance (maintenance labor and 
materials, catalyst replacement, ammonia reagent), utilities (energy use; electricity, as well as 
additional natural gas usage to achieve the required flue gas temperature). SCR would 
additionally require a capital investment of approximately $2,160,000, which includes the cost 
of ID fan and absorber upgrades. Indirect Costs of installation, overhead, administrative fees, 
taxes, and insurance are also included in this analysis.

The economic impact for SCR is sufficiently high to justify exclusion of the technology, and 
therefore eliminated SCR as a viable option for NOx control.

B. Wet Scrubbing
The use of wet scrubbing is estimated to result in an annualized cost of approximately $23,800 
per ton of NOx controlled for each HMIWI unit. This cost includes reagent, labor, energy use, 
etc. Wet scrubbing is the most complex of the possible control options and would require 
significant operator labor. Due to the high potential for C02 absorption, wet scrubbing would 
require large quantities of reagent to control NOx. Wet scrubbing would additionally require a 
capital investment of approximately $1,200,000. The economic impact for wet scrabbing is 
sufficiently high to justify exclusion of the technology, and therefore eliminated wet scrubbing 
as a viable option for NOx control.

C. Selective Non-Catalytic Reduction
The use of SNCR is estimated to result in an annualized cost of approximately $2,600 per ton of 
NOx controlled for each HMIWI unit. This cost includes reagent, labor, energy use, etc. SNCR 
would additionally require a capital investment of approximately $37,000. The UDAQ does not
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foresee any other economic, environmental, or energy impacts regarding SNCR that are 
sufficient to justify exclusion of the technology. Therefore, SNCR is identified as a viable option 
for NOx control.

Step 5 - Identify BACT
Based on the above analysis, the UDAQ proposes SNCR as BACT for control of NOx 
emissions. [Last updated February 18, 2016]

4. BACT review regarding Carbon Monoxide (CO) Emissions
Carbon Monoxide (CO) is a product of combustion, and the primary means for minimizing 
emissions of CO is through combustion control.

The following sections present the BACT evaluation for controlling emissions of CO.

Step 1 - Identify All Available Control Technologies
The following potential technologies have been evaluated for controlling emissions of CO:
A. Good combustion practices
B. CO oxidation catalysts

Step 2 - Eliminate Technically Infeasible Options
The next step in the top-down analysis is to evaluate the technical feasibility of each of the 
identified control options. Each of the potential control technologies considered is described 
below along with a discussion of the technical feasibility with respect to controlling emissions of 
CO.

A. Good Combustion Practices
Good combustion practices serve to increase efficiency of the combustion process which, in 
turn, reduces the emissions of CO by minimizing incomplete combustion. Good combustion 
practices have been evaluated as a technically feasible option for CO control.

B. CO Oxidation Catalysts
CO oxidation catalysts provide add-on control for CO emissions and are typically only effective 
for large emitters of CO such as turbines and power producers. CO catalysts have not been 
employed in practice in the HMIWI arena. Because CO catalysts have never been applied to 
HMIWIs and because the uncontrolled CO mass emissions are already very low based on the 
emission standard (11 ppmdv, corrected to 7% 02) and limited exhaust gas volumetric flow rate, 
CO catalysts have been eliminated as a technically feasible option for CO control.

Step 3 - Rank Remaining Control Technologies by Control Effectiveness
Based on the reasons outlined in the above discussion, the following technology was identified
as the only technically feasible option.
A. Good combustion practices

Step 4 - Evaluate Most Effective Controls and Document Results
Because Stericycle plans to utilize good combustion practices, the most effective control method 
for controlling CO emissions, further evaluation is not necessary.

Step 5 - Identify BACT
Based on the above analysis, the UDAQ proposes BACT for CO emissions to be good
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combustion practices. [Last updated December 10, 2015]

5. BACT review regarding Particulate Matter (PM/PM10/PM2.5), Lead (PB), Cadmium (CD), and 
Particulate Mercury (HG)
Particulate matter (PM/PM 10/PM2.5) is a product of combustion and can be minimized through 
both combustion control and add-on controls. Lead, cadmium, and particulate-phase mercury are 
constituents of particulate matter that can similarly be minimized through combustion control 
and add-on controls. Control of gaseous or vapor-phase mercury, which represents a very small 
percentage of total particulate matter, is addressed in a separate section.

The following sections present the BACT evaluation for controlling emissions of PM, lead, 
cadmium, and particulate-phase mercury.

Step 1 - Identify All Available Control Technologies
The following technologies have been identified for controlling emissions of PM, lead, 
cadmium, and particulate-phase mercury:

A. Good combustion practices
B. Baghouse
C. Electrostatic Precipitator (ESP)
D. Wet Venturi Scrubber
E. Cyclone/Multiclone

Step 2 - Eliminate Technically Infeasible Options
Next in the top-down analysis is to evaluate the technical feasibility of each of the identified 
control options. Each of the potential control technologies considered is described below with a 
discussion of the technical feasibility with respect to controlling emissions of PM, lead, 
cadmium, and particulate-phase mercury.

A. Good Combustion Practices
Good combustion practices increase efficiency of the combustion process which, in turn, 
reduces the emissions of particulate matter by minimizing incomplete combustion. Good 
combustion practices have been identified as a technically feasible option for PM, lead, 
cadmium, and particulate-phase mercury control.

B. Baghouse
A baghouse utilizes specially designed bags to capture particulate and heavy metals emissions as 
the gas passes through the bags. Control efficiency increases as particulate matter accumulates 
on the outside of the filter bags. A baghouse has been identified as a technically feasible option 
for PM, lead, cadmium, and particulate-phase mercury control.

C. Electrostatic Precipitator (ESP)
An ESP utilizes the force of an induced electrical charge in order to remove particles from the 
gas stream. An ESP has been identified as a technically feasible option for PM, lead, cadmium, 
and particulate-phase mercury control.

D. Wet Venturi Scrubber
A wet venturi scrubber utilizes a specially designed duct shape in conjunction with a scrubbing 
liquid which contacts the gas stream and removes the pollutants from it. A wet venturi scrubber
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has been identified as a technically feasible option for PM, lead, cadmium, and particulate-phase 
mercury control.

E. Cyclone/Multiclone
A cyclone/multiclone removes PM from the gas stream by rotating the gas at speeds that allow 
gravity to push the PM to the outside and drop out. A cyclone has been identified as a 
technically feasible option for PM, lead, cadmium, and particulate-phase mercury control.

Step 3 - Rank Remaining Control Technologies by Control Effectiveness
Based on the reasons outlined in the above discussion, the following technologies have been
identified as technically feasible, ranked in order of most effective to least effective.
A. Baghouse (Estimated control efficiency: 99.9% +)
B. Electrostatic Precipitator (ESP) (Estimated control efficiency: 95 - 99.9% depending upon 
application)
C. Wet Venturi Scrubber (Estimated control efficiency: 80 - 95%)
D. Cyclone/Multiclone (Estimated control efficiency: 50% +)
E. Good combustion practices 
[Last updated February 17, 2016]

6. BACT review regarding Particulate Matter (PM/PM 10/PM2.5), Lead (PB), Cadmium (CD), and 
Particulate Mercury (HG) - (Continued)
Step 4 - Evaluate Most Effective Controls and Document Results
This section provides an evaluation of the technically feasible control technologies above for 
economic, environmental, or energy impacts that are sufficient to justify exclusion of the 
technology. All ranked technologies of Step 3 are technically feasible control options. It has 
been proposed to utilize good combustion practices along with a baghouse for control of 
PM/PM10/PM2.5, PB, CD, and Particulate Hg emissions. UDAQ's experience with the control 
options proposed in Step 3 of the BACT review regarding Particulate Matter (PM/PMio/PM2.5), 
Lead (PB), Cadmium (CD), and Particulate Mercury (HG) has shown that a baghouse is the 
most effective control option. Baghouses typically achieve 99.9% or greater control of these 
pollutants. The other control alternatives examined were ESP's, wet venturi scrubbers, and 
cyclones/multiclone's. While these are effective control options, with estimated control 
efficiencies ranging from 95 to 50%, they are ruled out as required control options. The 
proposed good combustion practices and baghouse installation is the highest ranked control 
technology (99.9% control efficiency). Therefore no further analysis is required.

Step 5 - Identify BACT
Based on this analysis, the UDAQ proposes BACT for PM, lead, cadmium, and particulate 
phase mercury emissions to be the combination of good combustion practices, followed by a 
baghouse. [Last updated March 3, 2016]

7. BACT review regarding Gaseous Phase Mercury Emissions 
Gaseous or Vapor-Phase Mercury
Emissions of mercury can occur in a gaseous or a particulate matter form. Control of particulate 
phase mercury was addressed in the previous section. The following presents the BACT analysis 
for controlling emissions of gaseous mercury.

Step 1 - Identify All Available Control Technologies
The following potential technologies have been identified for controlling emissions of gaseous
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mercury:
1. Carbon Injection
2. Carbon Bed System (or equivalent)
3. Wet Scrubbing

Step 2 - Eliminate Technically Infeasible Options
Next in the top-down analysis is to evaluate the technical feasibility of each of the identified 
control options. Each of the potential control technologies considered is described below along 
with a discussion of the technical feasibility with respect to controlling emissions of gaseous 

mercury.

1. Carbon Injection
Carbon injection involves injecting activated carbon into the gas stream in order to adsorb the 
gaseous mercury. Carbon provides additional surface area for adsorption of gaseous mercury. 
The activated carbon/mercury is collected later in the process on the outside of the baghouse. 
Carbon injection has been identified as a technically feasible option for gaseous mercury 
control, and must be applied in conjunction with a baghouse for dry particulate matter control 
(i.e., fabric filter).

2. Carbon Bed (or equivalent) System
A carbon bed (or equivalent) system utilizes activated carbon as an adsorption source to control 
the emissions of gaseous mercury. A carbon bed (or equivalent) system is most effective when 
processing a "clean" gas stream, that is, after it the gas stream has been processed by a scrubber 
and/or particulate matter control device. A carbon bed (or equivalent) system has been identified 
as a technically feasible option for gaseous mercury control.

3. Wet Scrubbing
Wet scrubbing utilizes a scrubbing liquid which contacts the gas stream and remove the 
pollutants from it. Wet scrubbing has been identified as a technically feasible option for gaseous 
mercury control.

Step 3 - Rank Remaining Control Technologies by Control Effectiveness
Based on the reasons outlined in the above discussion, the following technologies have been
identified as technically feasible, ranked in order of most effective to least effective.

1. Carbon Injection
2. Carbon Bed System (or equivalent)
3. Wet Scrubbing

Step 4 - Evaluate Most Effective Controls and Document Results
This section provides the evaluation of the technically feasible control technologies above for 
economic, environmental, or energy impacts that are sufficient to justify exclusion of the 
technology. Because Stericycle plans to utilize carbon injection with a baghouse and a carbon 
bed (or equivalent) system, the two most effective control methods for gaseous mercury 
emissions, further evaluation is not necessary.

Step 5 - Identify BACT
Based on the above analysis, the UDAQ proposes BACT for gaseous mercury emissions to be 
carbon injection with a baghouse and a carbon bed (or equivalent) system. [Last updated
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December 10, 2015]

8. BACT review regarding Sulfur Dioxide (S02) and Hydrogen Chloride (HC1)
S02 and HC1 are acid gases that result from the combustion of Sulfur and Chlorine contained in 
the waste. The following sections present the BACT analysis for controlling emissions of S02 

and HC1.

Step 1 - Identify All Available Control Technologies
The following have been identified as potential technologies for controlling emissions of S02 

and HC1:
A. Dry Scrubber/Baghouse
B. Wet Gas Absorber

Step 2 - Eliminate Technically Infeasible Options
The next step in the top-down analysis is to evaluate the technical feasibility of each of the 
identified control options. Each of the potential control technologies considered is described 
below along with a discussion of the technical feasibility with respect to controlling emissions of 
S02 and HC1.

A. Dry Scrubber/Fabric Filter
A dry scrubber utilizes the injection of dry sorbent (i.e., sodium bicarbonate, lime, or equivalent) 
prior to a baghouse, such that the sorbent collects on the outside of the baghouse filter bags and 
creates a "cake" through which acid gases pass and are neutralized. Dry scrubbing has been 
determined to be a technically feasible option for S02 and HC1 control.

B. Wet Gas Absorber
A wet gas absorber utilizes a caustic scrubbing liquid which contacts the gas stream and 
neutralizes the acid gases. A wet gas absorber is determined to be a technically feasible option 
for S02 and HC1 control.

Step 3 - Rank Remaining Control Technologies by Control Effectiveness
Based on the reasons outlined in the above discussion, the following technologies have been
determined as technically feasible, ranked in order of most effective to least effective.
A. Dry Scrubber/Baghouse
B. Wet Gas Absorber

Step 4 - Evaluate Most Effective Controls and Document Results
This section provides an evaluation of the technically feasible control technologies above for 
economic, environmental, or energy impacts that are sufficient to justify exclusion of the 
technology. Stericycle plans to inject dry sorbent with a fabric filter and utilize a wet gas 
absorber. This combined train of dry sorbent injection followed by a baghouse followed by a 
wet gas absorber represents the most effective control methods for S02 and HC1, and therefore 
further evaluation is not necessary.

Step 5 - Identify BACT
Based on the above analysis, the UDAQ proposes BACT for S02 and HC1 emissions to be dry 
sorbent injection followed by a dry scrubber/baghouse in series with a wet gas absorber. [Last 
updated December 10, 2015]
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9. BACT review regarding Dioxins/Furans (CDD/CDF)
CDD/CDF are a product of incomplete combustion and are also dependent on the chlorine 
content of the waste combusted. The 3-T Rule (i.e., time, temperature, and turbulence) is a 
fundamental principal of all regulated waste combustion sectors and has demonstrated that 
combustion technology is an effective means to reduce CDD/CDF emissions. Combustion 
temperature is the primary driver in minimizing CDD/CDF formation. HMIWIs operate at high 
temperatures where CDD/CDF is destroyed.

The following BACT analysis addresses controlling emissions of CDD/CDF.

Step 1 - Identify All Available Control Technologies
The following have been identified as potential technologies for controlling emissions of 
CDD/CDF:
A. Good combustion practices
B. Carbon Bed System (or equivalent)
C. Carbon Injection
D. Baghouse with catalyst-impregnated bags
E. Baghouse
F. Wet Scrubbing

Step 2 - Eliminate Technically Infeasible Options
The next step in the top-down analysis is to evaluate the technical feasibility of each of the 
identified control options. Each of the potential control technologies considered is described 
below along with a discussion of the technical feasibility with respect to controlling emissions of 
CDD/CDF.

A. Good Combustion Practices
Good combustion practices serve to increase efficiency of the combustion process which, in 
turn, reduces the emissions of CDD/CDF by minimizing incomplete combustion. In addition, 
good combustion practices enable a unit to utilize the 3-T Rule. Good combustion practices have 
been identified as a technically feasible option for CDD/CDF control.

B. Carbon Bed (or equivalent) System
A carbon bed (or equivalent) system utilizes activated carbon as an adsorption source to control 
the emissions of CDD/CDF. A carbon bed (or equivalent) system has been identified as a 
technically feasible option for CDD/CDF control.

C. Carbon Injection
Carbon injection involves injecting activated carbon into the gas stream in order to adsorb 
CDD/CDF that may be formed. The activated carbon that may bind with CDD/CDF is collected 
later in the process by the particulate control device (i.e., fabric filter). Carbon injection has been 
identified as a technically feasible option for CDD/CDF control.

D. Baghouse with Catalyst-Impregnated Bags
A baghouse with catalyst-impregnated bags utilizes specially designed bags entrained with a 
catalyst to capture particulate matter emissions, including activated carbon containing adsorbed 
CDD/CDF, as the gas passes through. The inlet temperature to the bags is monitored and 
maintained to reduce the reformation of CDD/CDF in the gas stream. A baghouse with catalyst- 
impregnated bags has been identified as a technically feasible option for CDD/CDF control.
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E. Baghouse
A baghouse utilizes specially designed bags to capture particulate matter emissions, including 
activated carbon containing adsorbed CDD/CDF, as the gas passes through. The inlet 
temperature to the bags is monitored and maintained to reduce the reformation of CDD/CDF in 
the gas stream. A baghouse has been identified as a technically feasible option for CDD/CDF 
control.

F. Wet Scrubbing
Wet scrubbing utilizes a caustic scrubbing liquid which contacts the gas stream and remove the 
pollutants from it. Wet scrubbing has been identified as a technically feasible option for 
CDD/CDF control. [Last updated December 22, 2015]

10. BACT review regarding Dioxins/Furans (CDD/CDF) - (Continued)
Step 3 - Rank Remaining Control Technologies by Control Effectiveness
Based on the reasons outlined in the above discussion, the following technologies have been 
identified as technically feasible, ranked in order of most effective to least

A. Good combustion practices
B. Carbon Injection
C. Carbon Bed System (or equivalent)
D. Baghouse with catalyst-impregnated bags
E. Baghouse
F. Wet Scrubbing

Step 4 - Evaluate Most Effective Controls and Document Results
This section provides an evaluation of the technically feasible control technologies above for 
economic, environmental, or energy impacts that are sufficient to justify exclusion of the 
technology. Stericycle plans to utilize good combustion practices, carbon injection with a 
baghouse, and a carbon bed (or equivalent) system. These controls account for the three most 
effective control methods for CDD/CDF. However, the use of catalyst-impregnated bags is 
expected to result in an annualized cost of over $280,000,000 per ton of CDD/CDF controlled. 
Because Stericycle already plans to utilize a baghouse which will incur capital and operational 
costs, this cost conservatively reflects only the need to replace the catalyst-impregnated bags 
once per year in order to maintain effectiveness. The economic impact for catalyst-impregnated 
bags is sufficiently high to justify exclusion of the technology, and therefore eliminated catalyst 
impregnated bags as a viable option for CDD/CDF control.

Step 5 - Identify BACT
Based on the above analysis, the UDAQ proposes BACT for CDD/CDF emissions to be good 
combustion practices, carbon injection, followed by a baghouse and a carbon bed (or equivalent) 
system. [Last updated February 18, 2016]

11. BACT review regarding Emergency Diesel Generator
The UDAQ considers the use of a Tier 4 engine as BACT for emergency 
generators. Tier 4 engines provide an estimated 90% reduction of PM and NOx emission and 
operate under the most stringent standards for diesel engines on the market today. Stericycle's 
proposed emergency generator will utilize a Tier 4 engine to satisfy BACT. Therefore a full 
Top Down BACT evaluation for the engine is not required as the best available emergency
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generator engine has been selected in the plant design.

The UDAQ proposes the Tier 4 engine as BACT for the associated emergency generator. [Last 
updated Febmary 18, 2016]

12. BACT review regarding Dry Sorbent Silo
The dry sorbent silo will be periodically filled (pneumatic loading) with sodium bicarbonate, 
lime, or equivalent material. The silo will be equipped with a small bin vent filter to control 
emissions of PM/PM k/PMo.s generated during pneumatic loading of the silo.

While a baghouse could be used as a PM/PMk/PNL.s capture option, the excessive cost of the 
baghouse, cost to operate, intermittent loading requirements, and essentially the same capture 
efficiency (99%) as the bin vent option; exclude the baghouse as a control option for this plant.

The UDAQ proposes the bin vent filter as BACT for PM/PM 10/PM2.5 reduction associated with 
this dry sorbent silo. [Last updated February 18, 2016]

Modeling Results:

The Tooele facility will not have the potential to emit which exceeds any criteria or HAP emission 
listed in R307-410-4 and R307-410-5. Therefore, modeling is not required for this facility. [Last 
updated September 10, 2015]
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RECOMMENDED APPROVAL ORDER CONDITIONS

The intent is to issue an air quality Approval Order (AO) authorizing the project with the following 
recommended conditions and that failure to comply with any of the conditions may constitute a violation 
of the AO. The AO will be issued to and will apply to the following:

Name of Permittee: Permitted Location:

Stericycle Incorporated 
28161 North Keith Drive 
Lake Forest, DL 600450

Stericycle-Tooele County Facility 
9250 Rowley Road 
Tooele, UT 84029

UTM coordinates: 354,053.5 m Easting, 4,523,486.7 m Northing, UTM Zone 12
SIC code: 4953 (Refuse Systems)

Section I: GENERAL PROVISIONS

1.1 All definitions, terms, abbreviations, and references used in this AO conform to those used in the 
UAC R307 and 40 CFR. Unless noted otherwise, references cited in these AO conditions refer to 
those rules. [R307-101]

1.2 The limits set forth in this AO shall not be exceeded without prior approval. [R307-401]

1.3 Modifications to the equipment or processes approved by this AO that could affect the emissions 
covered by this AO must be reviewed and approved. [R307-401-1]

1.4 All records referenced in this AO or in other applicable rules, which are required to be kept by the 
owner/operator, shall be made available to the Director or Director's representative upon request, 
and the records shall include the five-year period prior to the date of the request. Unless otherwise 
specified in this AO or in other applicable state and federal rules, records shall be kept for a 
minimum of five (5) years. [R307-401-8]

1.5 At all times, including periods of startup, shutdown, and malfunction, owners and operators shall, 
to the extent practicable, maintain and operate any equipment approved under this AO, including 
associated air pollution control equipment, in a manner consistent with good air pollution control 
practice for minimizing emissions. Determination of whether acceptable operating and 
maintenance procedures are being used will be based on information available to the Director 
which may include, but is not limited to, monitoring results, opacity observations, review of 
operating and maintenance procedures, and inspection of the source. All maintenance performed 
on equipment authorized by this AO shall be recorded. [R307-401-4]

1.6 The owner/operator shall comply with UAC R307-107. General Requirements: Breakdowns. 
[R307-107]

1.7 The owner/operator shall comply with UAC R307-150 Series. Emission Inventories. [R307-150]
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Section II: SPECIAL PROVISIONS

ILA The approved installations shall consist of the following equipment:

II.A. 1 Tooele HMIWI Facility

II.A.2 Two (2) HMIWI Units each with its own dedicated Air Pollution Control (APC) System
Maximum Equipment Rating: 2,050 pounds per hour (Ibs/hr) per unit 
Combustion System: Two-Stage 
Fuel Type: Natural Gas

Each unit is equipped with natural gas-fired auxiliary burners, a bypass stack, automated waste 
feed system and ash removal system.

II.A.3 APC System - Two Selective Non-Catalytic Reduction
SNCR Reagent: Ammonia, Urea, or Equivalent 
Equipment Purpose: NOx Reduction

II.A.4 APC System - Two (2) Waste Heat Boilers
Waste Heat Boiler and Associated Evaporative Cooler 
Equipment Purpose: Reduce Flue Gas Temperature

ILA.5 APC System - Two (2) Carbon Injection Systems
Carbon Injection System
Equipment Purpose: Reduction of Dioxin/Furans

II.A.6 APC System - Two (2) Dry Sorbent Injection Systems
System Consists of the Following:

One (1) Storage Silo
Maximum Silo Capacity: TBD upon plant construction.
Particulate Control on Silo: Bin vent filter
Material Stored: Sodium Bicarbonate, Lime, or Equivalent
Equipment Purpose: Flue Gas Neutralization

II.A.7 APC System - Two (2) Baghouses
Maximum Flow Rate: 13,800 acfrn 
Cleaning Mechanism: Pulse Jet 
Equipment Purpose: Particulate/PM10/PM2.5 Control

II.A.8 APC System - Two (2) Wet Gas Absorbers
Maximum Flow Rate: 11,600 acfm
Maximum Liquid Injection Rate: 200 gallons per minute (gpm)
Equipment Purpose: Absorption of Acid Gases

II.A.9 APC System - Two (2) Carbon Bed Units
Maximum Flow Rate: 10,000 acfm
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Number of Beds per Unit: 2
Equipment Purpose: Polishing Mercury Reduction

II.A.10 One (1) Generator
Maximum Equipment Rating: 500 kW 
Engine Type: Tier 4i 
Fuel Type: Diesel

II. A. 11 Tub Washer
Equipment Purpose: Utilizes steam from waste heat boiler to clean reusable waste containers. 

Noted for informational purposes only.

II.B Requirements and Limitations

II.B.l The Tooele County Stericvcle Hospital. Medical, and Infectious Waste Incineration
Facility shall abide by the following Site-wide Requirements

II.B. 1.a The owner/operator shall notify the Director in writing when the installation of the equipment
listed in Condition II.A of this AO have been completed and are operational. To ensure proper 
credit when notifying the Director, send your correspondence to the Director, attn: Compliance 
Section.

If installation has not been completed within 18 months from the date of this AO, the Director 
shall be notified in writing on the status of the construction and/or installation. At that time, the 
Director shall require documentation of the continuous installation of the operation and may 
revoke the AO. [R307-401-18]

II.B. 1 .b The owner/operator shall operate in accordance with 40 CFR 60 Subpart Ec (Standards of
Performance for New Stationary Sources: Hospital/Medical/Infectious Waste Incinerators). All 
requirements of 40 CFR 60 Subpart Ec including but not limited to Emissions Limits, Operator 
Training and Qualifications, Siting, Waste Management Plan, Compliance and Performance 
Testing, Monitoring, Reporting, and Recordkeeping, shall apply at all times of source operation. 
[40 CFR 60 Subpart Ec]

II.B. 1 .c The owner/operator shall process a maximum of 4,100 pounds per hour of
hospital/medical/infectious waste in the two HMIWI units at this facility. Records of the waste 
feed weight and rate shall be kept at all times of each HMIWI unit operation and made available 
to the Director upon request. [R307-401-8]

II.B. 1 .d The owner/operator shall operate the HMIWI below the maximum charge rate on a 3-hour
rolling average basis. The maximum charge rate is defined as 110 percent of the lowest 3-hour 
average charge rate measured during the most recent performance test demonstrating 
compliance with all applicable emission limits. Records of the waste feed rate shall be kept at 
all times of incinerator operation and made available to the Director upon request. [40 CFR 60 
Subpart Ec, R307-401-8]
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II.B.l.e Residence time of the gas in the secondary chamber will be designed to be at least two seconds 
above 1,800 degrees F. The minimum secondary chamber temperature will be established 
during performance testing. The secondary chamber temperature shall be monitored and 
recorded at all times of each HMIWI unit operation. The records shall be made available to the 
Director upon request. [R307-401-8]

II.B.l.f Emissions to the atmosphere from the indicated emission points shall not exceed the following
rates and concentrations. The emission limitations apply to the HMIWI units operations at all 
times.

Source: Each Incinerator Emission Control System Exhaust Stack (ST01/ST02)

Pollutant Units (7% Oxygen, dry basis) Limit
Particulate Matter Milligrams per dry standard cubic meter (mg/dscm) 18

Grains per dry standard cubic foot (gr/dscf) 0.0080

Carbon Monoxide Parts per million by volume (ppmv) 11

Dioxin/Furans Nanograms per dry standard cubic meter total 9.3
dioxin/furans (ng/dscm)
Grains per billion dry standard cubic feet (gr/10A9 dscf) 4.1

or;

ng/dscm TEQ 0.035
gr/10A9dscf TEQ 0.015

Hydrogen Chloride ppmv 5.1
Sulfur Dioxide ppmv 8.1

Nitrogen Oxides ppmv 140

Lead mg/dscm 0.00069
grains per thousand dry standard cubic feet (gr/10A3 dscf) 0.00030

Cadmium mg/dscm 0.00013
gr/10A3dscf 0.000057

Mercury mg/dscm 0.0013
gr/10A3dscf 0.00057.

[40 CFR 60 Subpart Ec]

II.B. 1 .g An initial stack test to show compliance with the emission limitations stated in Condition
II.B.l.f shall be performed for opacity, fugitive ash, PM, CO, Dioxin/Furan, HC1, S02, NOx, Pb, 
Cd, and Hg. The stack test shall be performed within 60 days after achieving the maximum 
production rate at which the affected facility will be operated, but not later than 180 days of the 
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initial startup of the HMIWI units. Subsequent stack testing shall be performed for annually (no 
more than 12 months following the previous performance test) for opacity, fugitive ash, PM,
CO, and HC1 in accordance with 40 CFR 60 Subpart Ec. The annual testing frequency for PM, 
CO, and HC1 can be reduced to once every three years if all three performance tests over a 3- 
year period indicate compliance with the emission limits for each of the three pollutants. The 
frequency shall return to annual testing for a particular pollutant if a performance test for that 
pollutant indicates noncompliance with the respective emission limit. Upon operation of NOx 
and CO CEMS as described in Condition II.B.2.a, stack testing for NOx and CO will not be 
required. The use of the bypass stack during a stack test shall invalidate the stack test. [40 CFR 
60 Subpart Ec]

II.B. 1 .h Each stack test shall consist of a minimum of three test runs conducted under representative
operating conditions. When two or more pollutants are tested in a single test program 
Dioxin/Furan, Pb, Cd, and Hg shall be tested simultaneously, as applicable, and the minimum 
sample time shall be 4 hours per test run unless otherwise indicated. When two or more 
pollutants are tested in a single test program, PM, CO, HC1, S02, and NOx shall be tested 
simultaneously, and the minimum sample time shall be 1 hour per test run unless otherwise 
indicated. All stack testing data and results shall be submitted to the Director within 60 days of 
the testing date(s). [40 CFR 60 Subpart Ec, R307-165, R307-401-8]

II.B.l.i Notification

The Director shall be notified at least 30 days prior to conducting any required emission testing. 
A source test protocol shall be submitted to DAQ when the testing notification is submitted to 
the Director.

The source test protocol shall be approved by the Director prior to performing the test(s). The 
source test protocol shall outline the proposed test methodologies, stack to be tested, and 
procedures to be used. A pretest conference shall be held, if directed by the Director. [R307- 
165]

II.B. 1 .j Sample Location

The emission point shall be designed to conform to the requirements of 40 CFR 60, Appendix 
A, Method 1, or other EPA-approved testing method, as acceptable to the Director. An 
Occupational Safety and Health Administration (OSHA) or Mine Safety and Health 
Administration (MSHA) approved access shall be provided to the test location. [R307-165]

II.B. 1 .k Volumetric Flow Rate

40 CFR 60, Appendix A, Method 2. [R307-165]

II.B. 1.1 Particulate Matter
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40 CFR 60, Method 5 of Appendix A-3, 26A or 29 of Appendix A-8 or other EPA approved 
method as acceptable to the Director. [40 CFR 60 Subpart Ec, R307-165]

H.B.l.m Carbon Monoxide

40 CFR 60, Method 10 or 10B of Appendix A-4 or other EPA approved method as acceptable to 
the Director. [40 CFR 60 Subpart Ec, R307-165]

II.B.l.n Dioxins/furans

40 CFR 60, Method 23 of Appendix A-7 or other EPA approved method as acceptable to the 
Director. [40 CFR 60 Subpart Ec, R307-165]

II.B. 1 .o Hydrogen Chloride

40 CFR 60, Method 26 or 26A of Appendix A-8 or other EPA approved method as acceptable to 
the Director. [40 CFR 60 Subpart Ec, R307-165]

II.B. 1 .p Sulfur Dioxide

40 CFR 60, Method 6 or 6C of Appendix A-4 or other EPA approved method as acceptable to 
the Director. [40 CFR 60 Subpart Ec, R307-165]

II.B. 1 .q Nitrogen Oxides

40 CFR 60, Method 7 or 7E of Appendix A-4 or other EPA approved method as acceptable to 
the Director. [40 CFR 60 Subpart Ec, R307-165]

II.B. 1 .r Lead, Cadmium and Mercury

40 CFR 60, Method 29 of Appendix A-8 or other EPA approved method as acceptable to the 
Director. [40 CFR 60 Subpart Ec, R307-165]

II.B.l.s Opacity

40 CFR 60, Method 9 of Appendix A-4. [40 CFR 60 Subpart Ec]

II.B.l.t Fugitive Ash

40 CFR 60, Method 22 of Appendix A-7. [40 CFR 60 Subpart Ec]
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II.B.l.u Each HMIWI baghouse shall operate in accordance with the following:

A) The designed pressure drop of each baghouse shall not be less than one (1) inches of water 
column or more than 10.0 inches of water column.*

B) The baghouse operating parameters shall be monitored with equipment located such that an 
inspector/operator can safely read the output any time. The pressure drop readings shall be 
accurate to within plus or minus 0.5 inches of water column.

C) All instruments shall be calibrated according to the manufacturers instructions.

* Any modification to the baghouse pressure drop shall be reviewed and approved in accordance 
with R307-401-1. [R307-401-8]

II.B. 1 .v The owner/operator shall not allow visible emissions to exceed the following:

A) Ash conveying system (including conveyor transfer points) - 5% opacity
B) Each HMIWI unit emission point (following carbon bed or equivalent) - 6% opacity
C) All baghouse emission points - 10% opacity
D) Dry sorbent silo bin vent emission point - 10% opacity
E) All diesel generator emission points - 20% opacity
F) All other stationary point or fugitive emission sources on site - 20% opacity*

Note: The 20% opacity limitation does not apply to the by-pass stack during by-pass events. [40 
CFR 60 Subpart Ec, R307-201-3]

II.B. 1 .v. 1 If the dry sorbent silo is located outdoors, a visual observation of the dry sorbent silo shall be
performed once during each filling operation by an individual trained on the observation 
procedures of 40 CFR 60, Appendix A, Method 9. The individual is not required to be a 
certified visible emissions observer (VEO). If any visible emissions are observed, filling 
operations shall be suspended and the dust control device as well as any associated ducting shall 
be inspected. Any conditions existing outside of normal operational parameters shall be 
corrected and filling activities may resume. Upon resumption of filling operations a 40 CFR 60, 
Appendix A, Method 9 opacity determination of the silo shall be performed by a certified 
observer.

All other opacity observations of emissions from stationary sources shall be conducted 
according to 40 CFR 60, Appendix A, Method 9.

For sources that are subject to NSPS, opacity shall be determined by conducting observations in 
accordance with 40 CFR 60.11(b) and 40 CFR 60, Appendix A, Method 9. [40 CFR 60 Subpart 
Ec, R307-201-3]

II.B. 1 .v.2 If the dry sorbent silo is located outdoors, records of visual emission observations shall be kept 
at all times of silo filling operations. The records shall include the date, time and visual
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observation value noted. All records shall be kept in accordance with Condition 1.4 of this AO. 
[R307-401-8]

I1.B.2 The Tooele County Stericycle Hospital, Medical, and Infectious Waste Incineration
Facility shall abide by the following CEMS and Parametric Monitoring Requirements

II.B.2.a The owner/operator shall operate CEMS or other alternative monitoring approach approved by
the Director to demonstrate compliance with NOx and CO emissions limits. An 02 monitor shall 
also be installed for adjusting the readings to percent 02. Compliance with the NOx and CO 
emission limits shall be demonstrated using a 24-hour block average, calculated as specified in 
section 12.4.1 of EPA Reference Method 19 of 40 CFR 60 Appendix A-7. While the affected 
emission unit is operating, hourly NOx and CO emission rates expressed in ppmv shall be 
determined in accordance with R307-170 using the appropriate conversion factors. The CEMS 
shall be installed and operating no later than 18 months from the issuance date of this AO or 
upon startup of the HMIWIs if more than 18 months from the issuance date of this AO, unless 
an approved alternative is implemented. Prior to the installation and operation of the NOx and 
CO CEMS, compliance with the NOx and CO emissions limits shall be demonstrated by 
maintaining the minimum and maximum operating parameters identified in Conditions II.B.2.b 
and II.B.2.C.1 in accordance with 40 CFR 60 Subpart Ec. CEMS shall be installed, calibrated, 
operated, and maintained in accordance with R307-170. [R307-170]

II.B.2.b Prior to the installation and operation of the CO CEMS, as described in Condition II.B.2.a,
operating above the maximum charge rate (3-hour rolling average) and below the minimum 
secondary chamber temperature (3-hour rolling average) simultaneously constitutes a violation 
of the CO emissions limit. [40 CFR 60 Subpart Ec, R307-401-8]

II.B.2.C The SNCR system shall inject ammonia, urea or an equivalent reagent into each of the HM1WI
unit’s secondary chambers exhaust stream prior to the exhaust gas being fed into the waste heat 
boilers. All equivalent reagents shall be approved by the Director. [R307-401-8]

II.B.2.C. 1 The owner/operator shall establish the minimum reagent flow rate based on performance testing.
The minimum reagent flow rate means 90 percent of the highest 3-hour average injection rate 
(taken, at a minimum, once every minute) measured during the most recent performance test 
demonstrating compliance with the NOx emission limit. Prior to the installation and operation of 
the NOx CEMS, as described in Condition II.B.2.a, operating above the maximum charge rate 
(3-hour rolling average), below the minimum secondary chamber temperature (3-hour rolling 
average), and below the minimum reagent flow rate (3-hour rolling average) simultaneously 
constimtes a violation of the NOx emissions limit. [40 CFR 60 Subpart Ec, R307-401-8]

II.B.2.C.2 The owner/operator shall record the amount and type of NOx reagent used during each hour of 
operation. [40 CFR 60 Subpart Ec, R307-401-8]

II.B.2.d The owner/operator shall obtain CEMS monitoring data at all times during HMIWI operation in
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accordance with 40 CFR 60.13. The owner/operator shall monitor and record all emissions data 
during all phases of source operations, including start-ups, shutdowns, and process malfunctions. 
Monitor availability shall be defined in UAC R307-170. [40 CFR 60, R307-170]

II.B.2.e The owner/operator shall obtain continuous process operations monitoring data at all times 
during HMIWI operation in accordance with 40 CFR 60 Subpart Ec. The owner/operator shall 
obtain continuous process operations monitoring data at all times during HMIWI operation 
except during periods of monitoring equipment malfunction, calibration, or repair. At a 
minimum, valid monitoring data shall be obtained for 75 percent of the operating hours per day 
for 90 percent of the operating days per calendar quarter that the affected facility is combusting 
hospital waste and/or medical/infectious waste in accordance with 40 CFR 60.57c(e). [40 CFR 
60 Subpart Ec]

II.B.2.f The owner/operator shall establish or reestablish site-specific operating parameter values, as 
applicable, according to the definition of each operating parameter pursuant to 40 CFR 60.51c, 
upon submittal of performance test results demonstrating compliance with the applicable 
emissions limits in 40 CFR 60 Subpart Ec, but no later than 60 days following the performance 
test. [40 CFR 60 Subpart Ec]

II.B.3 Diesel Generator Reauirements

II.BJ.a The diesel generator shall not exceed 300 hours of operation per rolling 12-month period. 
[R307-401-8]

II.B.3.a.l To determine compliance with a rolling 12-month total, the owner/operator shall calculate a new 
12-month total for each day of the previous month by the twentieth day of each month using 
data from the previous 12 months. Hours of operation shall be determined by supervisor 
monitoring and maintaining of an operations log for the generator. [R307^101-8]

II.B.3.b The sulfur content of any diesel burned shall not exceed 0.0015% by weight. [40 CFR 63
Subpart ZZZZ, R307-203-1]

II.B.3.C For each delivery of fuel, the permittee shall either:

(a) Determine the fuel sulfur content expressed as wt% in accordance with the methods of the 
American Society for Testing Materials (ASTM); or

(b) Inspect the fuel sulfur content expressed as wt% determined by the vendor using methods of 
the ASTM; or

(c) Inspect documentation provided by the vendor that indirectly demonstrates compliance with 
this provision. [R307-201-3]
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II.B.B.d All emissions from the diesel engine generators shall be vented vertically unrestricted. [R307- 
410]

Section III: APPLICABLE FEDERAL REQUIREMENTS

In addition to the requirements of this AO, all applicable provisions of the following federal programs 
have been found to apply to this installation. This AO in no way releases the owner or operator from any 
liability for compliance with all other applicable federal, state, and local regulations including UAC 
R307.

NSPS (Part 60), A: General Provisions
NSPS (Part 60), Ec: Standards of Performance for Hospital/Medical/Infectious Waste Incinerators for Which 
Construction is Commenced After June 20, 1996
NSPS (Part 60), IIII: Standards of Performance for Stationary Compression Ignition Internal Combustion 
Engines
MACT (Part 63), A: General Provisions
MACT (Part 63), ZZZZ: National Emissions Standards for Hazardous Air Pollutants for Stationary 
Reciprocating Internal Combustion Engines
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REVIEWER COMMENTS

The AO will be based on the following documents:

Is Derived From
Incorporates
Incorporates
Incorporates
Incorporates

Notice of Intent Document dated February 26, 2015 
Additional Information dated June 5, 2015 
Additional Information dated September 23, 2015 
Additional Information dated October 8, 2015 
Additional Information dated January 28, 2016

1. Comment regarding Title V Operating Permit Program:
The Tooele facility will be located in an attainment or unclassifiable area of Tooele County for all 
pollutants. Therefore, the Title V emissions threshold is 100 tons per year of any air pollutant 
subject to regulation. The Tooele facility will not emit any air pollutants subject to regulation in 
excess of 100 tons per year, and therefore, will not be considered a major source with respect to 
the emissions thresholds of the Title V Operating Permit program. However, the Tooele facility 
will be subject to the Title V Operating Permit Program and DAQ's Title V permitting program 
(R307-415) as a regulated source under 40 CFR Part 60, Subpart Ec pursuant to 40 CFR 60.50c(l) 
and State Rule R307-222-l(3). [Last updated March 15, 2016]

2. Comment regarding Title V Applicability:
R307^115 establishes an air quality permitting program as required under Title V of the Clean Air 
Act Amendments of 1990 and 40 CFR Part 70. The Tooele facility will emit less than 100 tpy for 
all pollutants and will therefore not be a major source with respect to the emissions thresholds of 
the Title V Operating Permit program. However, pursuant to Standards of Performance for New 
Stationary Sources: Hospital/Medical/Infectious Waste Incinerators (40 CFR §60.50c(l), the 
Tooele facility will be required to operate under a Title V permit issued under a U.S. EPA 
approved operating permit program. Therefore, Stericycle will be subject to the Title V 
requirements and will operate pursuant to a Title V Operating Permit. In accordance with R307- 
415-5a(l)(a), the Tooele facility will submit a Title V operating permit application within one (1) 
year of
becoming subject to the Title V permit program. [Last updated September 15, 2015]

3. Comment regarding Applicability of Federal Subparts:
New Source Performance Standards (NSPS) and Emission Guidelines (EG)

40 CFR 60 Subpart Ec (Standards of Performance for New Stationary Sources: 
Hospital/Medical/infectious Waste Incinerators) as amended on October 6, 2009 applies to this 
facility. This applicability is based upon 40 CFR 60 Subpart 60.50c(a)(3) For which construction 
is commenced after December 1, 2008.

40 CFR 60, Subpart Ce (Emission Guidelines and Compliance Times for
Hospital/Medical/Infectious Waste Incinerators) does not apply to this facility. The intent of this 
subpart is to direct states in developing their own State Plans for existing HMIWI facilities and is 
not directly applicable to the Tooele HMIWI. The Stericycle facility operating in North Salt Lake 
is subject to Subpart Ce and is operating under the current State HMIWI Plan and 40 CFR 62, 
Subpart HHH.
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40 CFR 62, Subpart HHH (Federal Plan Requirements for Hospital/Medical/Infectious Waste 
Incinerators Constructed on or Before December 1, 2008) applies to existing facilities in States 
without a U.S. EPA-approved State Plan. Because the Tooele facility will commence construction 
after December 1, 2008, the proposed HMIWI units will not be subject to 40 CFR Part 62, Subpart 
HHH.

40 CFR 60, Subpart IIII (Standards of Performance for Stationary Compression Ignition (Cl) 
Internal Combustion Engines) applies to emergency diesel generators that commenced 
construction after July 11, 2015 and were manufactured on or after April 1, 2006. The emergency 
generator will be subject to the emission standards of 40 CFR 60.4205(b). The engine is rated at 
500 kW (671 Hp) and meets EPA Tier 4 standards.

National Emission Standards for Hazardous Air Pollutants

40 CFR 63, Subpart ZZZZ (National Emission Standards for Hazardous Air Pollutants for 
Stationary Reciprocating Internal Combustion Engines (RICE)) applies to the 500 kW emergency 
diesel generator. The proposed generator satisfies all requirements of Subpart ZZZZ by meeting 
the requirements of 40 CFR 60 Subpart IIII. [Last updated March 23, 2016]

4. Comment regarding HMIWI Facility Emission Calculations:
The facility's PTE takes into account air pollution controls, maximum expected operating time, 
and maximum expected material throughputs.

The PTE of criteria pollutants, GHG pollutants, HAPs, and other non-HAPs from the proposed 
HMIWI units were calculated using a combination of 40 CFR Part 60, Subpart Ec emission 
concentration limits, U.S. EPA's "AP-42 Compilation of Air Pollutant Emission Factors," and 40 
CFR Part 98 Tables C-l and C-2 emission factors. The PTE from the proposed HMIWI units was 
calculated for both normal operating conditions (i.e., HMI waste combustion), as well as startup 
conditions (i.e., supplemental natural gas firing for purposes of preheating the combustion 
chambers). The PTE from HMI waste combustion was calculated using engineering design 
parameters, a maximum HMI waste feed rate of 2,050 pounds per hour per unit, and 8,760 hours 
per year of operation.

The PTE from supplemental natural gas was calculated based on a combined maximum total 
burner rating of approximately 12 MMBtu/hr per HMIWI, and conservatively assumes 8,760 
hours per year of natural gas combustion. In reality, natural gas will only be utilized when 
necessary to maintain the combustion temperature and to preheat the chambers during startup.

The PTE from the emergency generator was calculated using a combination of the applicable 
Tier 4 emission standards, AP-42 emission factors, and 40 CFR Part 98 emission factors. The 
PTE assumes that the diesel-fired emergency generator, rated at 500 kW, will operate no more 
than 300 hours per year. [Last updated December 10, 2015]

5. Comment regarding HMIWI Facility Emission Calculations - (Continued):
The following controlled emission factors (EF) were used to calculate the PTE for the Stericycle 
Tooele Facility's HMI waste combustion units:
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Criteria Pollutants EF EF Source
PM/PM10/PM25 0.0080 gr/dscf 40 CFR 60 Subpart Ec
CO 11 ppmv 40 CFR 60 Subpart Ec
so2 8.1 ppmv 40 CFR 60 Subpart Ec
NOx 140 ppmv 40 CFR 60 Subpart Ec

voc 0.047 Ib/ton AP-42 Chapter 2.3
C02e (summation of C02, CH4, N20)
co2 199.96 Ib/MMBtu 40 CFR Part 98-Table
CFL 0.07 Ib/MMBtu 40 CFR Part 98-Table
n2o 0.01 Ib/MMBtu 40 CFR Part 98-C-2

HAPs EF EF Source
Hydrogen Chloride 5.1 ppmv 40 CFR 60 Subpart Ec
Dioxins/Furans 4.1 gr/10A9 dscf 40 CFR 60 Subpart Ec
Lead 0.00030 gr/10A3 dscf 40 CFR 60 Subpart Ec
Cadmium 0.000057 gr/10A3 dscf 40 CFR 60 Subpart Ec
Mercury 0.00057 gr/10A3dscf 40 CFR 60 Subpart Ec
Chlorine 1.05E-01 Ib/ton AP-42 Chapter 2.3
Antimony 1.51E-04 Ib/ton AP-42 Chapter 2.3
Arsenic 1.46E-5 Ib/ton AP-42 Chapter 2.3
Beryllium 3.84E-06 Ib/ton AP-42 Chapter 2.3
Chromium 3.96E-05 Ib/ton AP-42 Chapter 2.3
Hydrogen Flouride 1.33E-02 Ib/ton AP^12 Chapter 2.3
Manganese 5.67E-04 Ib/ton AP-42 Chapter 2.3
Nickel 2.84E-04 Ib/ton AP-42 Chapter 2.3
Total PCBs 4.65E-05 Ib/ton AP-42 Chapter 2.3

Additional Non-HAPs EF EF Source
Aluminum 2.99E-03 Ib/ton AP-42 Chapter 2.3
Barium 7.39E-05 Ib/ton AP-42 Chapter 2.3
Copper 2.75E-04 Ib/ton AP-42 Chapter 2.3
Hydrogen Bromide 4.42E-03 Ib/ton AP-42 Chapter 2.3
Iron 1.44E-02 Ib/ton AP-42 Chapter 2.3
Silver 7.19E-05 Ib/ton AP^12 Chapter 2.3
S03 9.07E-03 Ib/ton AP^12 Chapter 2.3
Thallium 1.10E-03 Ib/ton AP-42 Chapter 2.3
Ammonia 1.0 ppm Engineering Estimate

[Last updated March 23, 2016]

6. Comment regarding HMIWI Facility Emission Calculations - (Continued):
The emissions associated with the combustion of natural gas at this facility were calculated using 
AP-42 Chapters 1.4 (Natural Gas Combustion) Tables 1.4-2, 1.4-3, and 1.4-4.

Emissions of PM, PMi0, PM2.5, CO, S02, NOx, Lead, Cadmium, and Mercury are accounted for 
through the implementation of 40 CFR 60 Subpart Ec. GHG emissions from the combustion of 
natural gas were calculated using 40 CFR Part 98 Tables C-l and C-2. [Last updated March 23, 
2016]
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7. Comment regarding HMIWI Facility Emission Calculations - (Continued):
The emissions associated with the combustion of diesel fuel in the emergency generator at this 
facility were calculated using Tier 4 emission standards for engines with a power rating of 
450<kW<560 and AP-42 Chapter 3.4 (Large Stationary Diesel and All Stationary Dual-fuel 
Engines) Tables 3.4-1, 3.4-3, and 3.4-4. [Last updated March 23, 2016]

8. Comment regarding Emission Offset Requirements:
Currently parts of Tooele County are classified as nonattainment with respect to the NAAQS for 
the 2006 24-hour PM2 5 standard and for the 1971 S02 primary and secondary standards. However, 
the location of the proposed Tooele facility is not located within the nonattainment portions of 
Tooele County. Therefore, offset requirements are not required.

Actual plant location can be viewed in the NOI document. Refer to Figures F-l and F-2 for maps 
depicting the location of the proposed Tooele facility with respect to nonattainment areas for 
pollutants for which Tooele County is in partial nonattainment. [Last updated September 15,
2015]

9. Comment regarding Waste Heat Boilers:
The waste heat boiler does not have any fuel combustion burners. The boilers recovers the heat 
generated in the primary and secondary combustion chambers. Therefore there is no additional 
combustion source associated with the waste heat boilers. [Last updated October 1, 2015]

10. Comment regarding Primary and Secondary chamber Residence Time:
Residence time in the primary chamber will vary depending on the waste feed rate, heat content, 
moisture content, volume, etc. Organic materials that are volatilized are destroyed in the 
secondary chamber. Solid waste (including pathological components) that is incinerated for 
sterilization or other purposes in the primary chamber is regulated by the Utah Division of Waste 
Management and Radiation Control. The HMIWI air quality regulations do not establish a 
residence time or minimum temperature for the primary chamber; however, temperatures of gases 
fed from the primary chamber into the oxygen-rich secondary chamber must be high enough to 
sustain the required secondary-chamber temperature, which is established during performance 
testing. Based on historic operation, secondary chamber temperatures are typically greater than 
1,800 degrees F. Therefore, residence time of the gas in the secondary chamber will be designed 
to be at least two (2) seconds above 1,800 degrees F. [Last updated February 18, 2016]

11. Comment regarding Emergency Bypass Stack:
The bypass stack (emergency release of hot flue gasses prior to passing through the air pollution 
control system (APCS) is used during HMIWI operations (i.e., when waste is being combusted) 
when one or both of the following two conditions occur in the incinerator process:

1) high temperatures in the APCS, and
2) loss of system pressure in the incinerator.

There are a number of scenarios that can lead to these two conditions, including a loss of power. 
The bypass stack is used to protect plant personnel, process systems, and property from the effects 
of a catastrophic event that may otherwise occur when bypass conditions are experienced. Use of 
the bypass stack, including date, time, duration, and cause will be reported to the DAQ for each 
occurrence. Records will be kept on site indicating any preventative measures taken before or 
after any bypass event to address the cause of the event. Additionally, the bypass stack is open
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during maintenance outages, when the HMIWI is not in operation. [Last updated February 18, 
2016]

12. Comment regarding Siting and Waste Management Plan Requirements:
40 CFR 60.54c requires an analysis of the impacts of the affected facility. The analysis considers 
air pollution control alternatives that minimize, on a site-specific basis, the maximum extent 
practicable, potential risks to public health or the environment. The Siting requirement has been 
fulfilled through the BACT analysis which considers the potential control equipment options for 
this proposed facility.

40 CFR 60.55c requires the preparation of a Waste Management Plan. This plan shall identify 
both the feasibility and the approach to separate certain components of solid waste from the health 
care waste stream in order to reduce the amount of toxic emissions from incinerated waste. A 
waste management plan may include, but is not limited to, elements such as segregation and 
recycling of paper, cardboard, plastics, glass, batteries, food waste, and metals (e.g., aluminum 
cans, metals-containing devices); segregation of non-recyclable wastes (e.g., polychlorinated 
biphenyl-containing waste, pharmaceutical waste, and mercury-containing waste, such as dental 
waste); and purchasing recycled or recyclable products. The Waste Management Plan 
requirements will be met through the solid waste permit. [Last updated March 23, 2016]
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ACRONYMS

The following lists commonly used acronyms and associated translations as they apply to this document:

40 CFR
AO
BACT
CAA
CAAA
CDS
CEM
CEMS
CFR
CMS
CO
co2
C02e
COM
DAQ/UDAQ
DAQE
EPA
FDCP
GHG
GWP
HAP or HAPs
IT A
LB/HR
MACT
MMBTU
NAA
NAAQS
NESHAP
NOI
NOx
NSPS
NSR
PM10
PM25
PSD
PTE
R307
R3 07-401
so2
Title IV 
Title V

Title 40 of the Code of Federal Regulations 
Approval Order
Best Available Control Technology 
Clean Air Act
Clean Air Act Amendments
Classification Data System (used by EPA to classify sources by size/type)
Continuous emissions monitor
Continuous emissions monitoring system
Code of Federal Regulations
Continuous monitoring system
Carbon monoxide
Carbon Dioxide
Carbon Dioxide Equivalent - 40 CFR Part 98, Subpart A, Table A-l 
Continuous opacity monitor 
Division of Air Quality
This is a document tracking code for internal UDAQ use
Environmental Protection Agency
Fugitive dust control plan
Greenhouse Gas(es) - 40 CFR 52.21 (b)(49)(i)
Global Wanning Potential - 40 CFR Part 86.1818-12(a)
Hazardous air pollutant(s)
Intent to Approve 
Pounds per hour
Maximum Achievable Control Technology 
Million British Thermal Units 
Nonattainment Area
National Ambient Air Quality Standards
National Emission Standards for Hazardous Air Pollutants
Notice of Intent
Oxides of nitrogen
New Source Performance Standard
New Source Review
Particulate matter less than 10 microns in size
Particulate matter less than 2.5 microns in size
Prevention of Significant Deterioration
Potential to Emit
Rules Series 307
Rules Series 307 - Section 401
Sulfur dioxide
Title IV of the Clean Air Act 
Title V of the Clean Air Act

TPY Tons per year
UAC Utah Administrative Code
VOC Volatile organic compounds
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3/23/2016 State of Utah Mail - Fwd: Stericycle Review

Fwd: Stericycle Review
1 message

Jon Black <jlblack@utah.gov>
To: Marty Gray <martygray@utah.gov>

Marty Gray <martygray@utah.gov>

Wed, Mar 23, 2016 at 4:18 PM

-------- Forwarded message---------
From: Lindsey W. Kroos <lkroos@all4inc.com> 
Date: Wed, Apr 1, 2015 at 5:23 PM 
Subject: RE: Stericycle Review 
To: Jon Black <jlblack@utah.gov>

Hi Jon - hope all is going well with you too. Please find attached an Excel version of the emission calculations.

Should you have any questions please don't hesitate to contact me-thank you!

Lindsey

Lindsey W. Kroos | Project Manager

lkroos@all4inc.com | 610.933.5246x122 | Profile | Linkedln | Twitter 

AH4 Inc. | Philadelphia | Atlanta | Houston

Website | Blog | Newsletter | Linkedln | Twitter | Facebook | Awards

From: Jon Black [mailto:jlblack@utah.gov] 
Sent: Thursday, March 26, 2015 1:35 PM 
To: Lindsey W. Kroos 
Subject: Stericycle Review

Hi Lindsey,

The Stericycle review is going great. I was wondering if you could provide me with an excel version of the 
emission calculations for my own verification sake.

Hope all is going well there.

https://mail.google.com/mail/u/0/?ui=2&ik=46d4728ec6&view=pt&search=inbox&th=153a58efe32e54c8&siml=153a58efe32e54c8 1/2



3/23/2016 State of Utah Mail - Fwd: Stericycle Review

Thanks,

Jon

Tooele NOI Application Emissions Calculations.xlsx
156K

https ://mail.google.com/mail/u/0/?ui=2&ik=46d4728ec6&view=pt&search=intx5x&th=153a58efe32e54c8&siml=153a58efe32e54c8 2/2



Table C-1

Steiicyde, Inc. - Tooele, UT Facility

Summary of Proposed Incinerator Potential to Emit from HMI Waste Combustion (2 HMIWI)

Pollutant
Uncontrolled

Emission Factor
Units Emission Factor Source

Controlled Emission 

Factor
Units Emission Factor Source

Uncontrolled Potential
lo Emit1*1

Controlled Potential lo
Emit"'

(Ib/hr) | (tons/yr) Clb/hr) | (tons/yr)

Criteria Pollutant;i
PM,C"0J 4.67 Ib/ton AP-42 Chapter 2 311” 0 0080 gr/dsef @ 7% 02 40 CFR Part 60, Subpart Ecw 9 57 41.93 044 1 93

PM,0W 4 67 Ib/ton AP-42 Chapter 2 30,1 0 0080 gr/dsef @ 7% 02
Engineering Estimate10 9.57 41 93 0.44 1 93

PM,,"' 4 67 Ib/ton AP-42 Chapter 2.3(b> 0 0080 gr/dsef @ 7% 02
Engineering Estimate40 9.57 41 93 044 1 93

a?35
1! ppmv @ 7% 02

40 CFR Part 60, Subpart Ec'“
11 ppmv @ 7% 02 40 CFR Part 60, Subpatt Ec"1 031 1 35 031 135

SOj“"
2.17 Ib/ton AP-42 Chapter 2 3<'', 8.1 ppmv (a} 7% 02

40 CFR Pan 60, Subpart Ec"' 4.45 19.48 0.52 2.28

NOx'd)
7 32 Ib/ton Engineering Estimate 140 ppmv @ 7% 0? 40 CFR Part 60, Subpart Ec"1 15 00 65.68 6 45 28 24

voc 0 299 Ib/ton AP-42 Chapter 2 i"’1 4 71E-02 Ib/ton AP-42 Chapter 2 im 061 2 68 9 66E-02 0 42

GHGi
COje"'

- - 7,964 58 34,884 84 7,964 58 34,884 84

CO, 199 96 Ib/MMBlu 40CFR Part 98-TableC-1 199.96 Ib/MMBtu 40 CFR Part 98-TableC-1 7,788 40 34,113 21 7,788.40 34,113 21

ch4 0 07 Ib/MMBtu 40 CFR Part 98-Table C-2 0.07 Ib/MMBtu 40 CFR Part 98 - Table C-2 2 75 12.04 2 75 12 04

H}0 001 Ib/MMBtu 40 CFR Part 98 - Table C-2 001 Ib/MMBtu 40 CFR Part 98 - Table C-2 0 36 1 58 0 36 1 58

HAPs
Hydrogen Chlo^lde'0, 33.5 Ib/ton AP-42 Chapter 2 3t'’1 5 1 ppmv @ 7% 02 40 CFR Part 60, Subpart Ec10 68 68 300.80 0 19 0 82

Dtoxins/Furans (as Total CDD)1*"
2.13E-05 Ib/ton AP-42 Chapter 2 3lbl 4 1 gr/lO^g dsef @ 7% 02

40 CFR Part 60, Subpart Ec"1 4 37E-05 1 91E-04 2.26E-07 9.90E-07

Lead(dl
7.28E-02 Ib/ton AP-42 Chapter 2.3lbl 0.00030 gr/l0A3 dsct'@ 7% 02

40 CFR Part 60, Subpart Ec"1 1 49E-01 0 65 1 65E-05 7.24E-05

Cadmium(d,
5.48E-03 Ib/ton AP-42 Chapter 2 3<bl 0 000057 gr/10A3 dsef @ 7% 02

40 CFR Part 60, Subpart Ec"1 1 12E-02 4.92E-02 3 14E-06 1.38E-05

Mercury1'11
7 66E-04 Ib/ton Engineering Estimate 0.00057 gr/l0A3 dscf@ 7%02 40 CFR Part 60, Subpart Ec"1 1 57E-03 6 88E-03 3.14E-05 1 38E-04

Chlorine 1 05E-01 Ib/ton AP-42 Chapter 2 3lbl
1 05E-01 Ib/ton

AP-42 Chapter 2 3lbl 0 22 0 94 2.15E-01 9.43E-01

Anltmonv 1 28E-02 Ib/ton AP-42 Chapter 2.3<b|
I.51E-04 Ib/ton AP-42 Chapter 2.3"” 2 62E-02 1 15E-01 3 10E-04 1 36E-03

Arsenic 2.42E-04 Ib/ton AP-42 Chapter 2.3,bl 1 46E-05 Ib/ton AP-42 Chapter 2.3lW 4 96E-04 2.17E-03 2.99E-05 1.3 IE-04

Beryllium 6.25E-06 Ib/ton AP-42 Chapter 2.311"
3.84E-06 Ib/ton AP-42 Chapter 2.3,bl 1 28E-05 5 61E-05 7 87E-06 3.45E-05

Chromium 7.75E-04 Ib/ton AP-42 Chapter 2 3lbl
3 96E-05 Ib/ton AP-42 Chapter 2.3"” 1 59E-03 6 96E-03 8.12E-05 3.56E-04

Hydrogen Fluoride 0 149 Ib/ton AP-42 Chapter 2 3<bl 1 33E-02 Ib/ton AP-42 Chapter 2.3"” 3 05E-01 1 34E+00 2 73E-02 1 19E-01

Manganese 5 67E-04 Ib/ton AP-42 Chapter 2 3<bl 5 67E-04 Ib/ton AP-42 Chapter 2 3lbl 1 L6E-03 5 09E-03 1 16E-03 5 09E-03

Nickel 5 90E-O4 Ib/ton AP-42 Chapter 2 3(bl 2 84E-04 Ib/ton AP-42 Chapter 2 3°” 1 21E-03 5 30E-03 5.82E-04 2.55E-03

Total PCBs 4 65E-05 Ib/ton AP-42 Chapter 2 3,bl
4 65E-05 Ib/ton AP-42 Chapter 2 3'w 9 53E-05 4 18E-04 9 53E-05 4 18E-04

Total HAPs - . . . 69 39 303 92 0 43 1 89

Other Non-HAP«

Aluminum 1 05E-02 Ib/ton AP-42 Chapter 2 3lb'
2 99E-03 Ib/ton AP-42 Chapter 2 311” 2 15E-02 9 43E-02 6 13E-03 2 68E-02

Banum 3 24E-03 Ib/ton AP-42 Chapter 2 30,1 7 39E-05 Ib/ton AP-42 Chapter 2 3"” 6 64E-03 2.91 E-02 1 51E-04 6 64E-04

Copper 1.25E-02 Ib/ton AP-42 Chapter 2.3'b’ 2.75E-04 Ib/ton AP-42 Chapter 2.3"” 2 56E-02 1 12E-01 5 64E-04 2 47E-03

Hydrogen Bromide 4 33E-02 Ib/ton AP-42 Chapter 2.3lbl 4.42E-03 Ib/ton AP-42 Chapter 2 3"” 8 88E-02 3.89E-01 9 06E-03 3 97E-02

Iron 1.44E-02 Ib/ton AP-42 Chapter 2.3"”
1 44E-02 Ib/ton AP-42 Chapter 2.311” 2.95E-02 1.29E-0I 2.95E-02 1.29E-0I

Silver 2 26E-04 Ib/ton AP-42 Chapter 2 3"”
7.19E-05 Ib/ton AP-42 Chapter 2.3"’ 4 63E-04 2 03E-03 1 47E-04 6 46E-04

SOj 9.07E-03 Ib/ton AP-42 Chapter 2.3lbl 9.07E-03 Ib/lon AP-42 Chapter 2 3lbl 1.86E-02 8 14 E-02 1.86E-02 8.I4E-02

Thallium 1.10E-03 Ib/ton AP-42 Chapter 2.3<1”
1.10E-03 Ib/ton AP-42 Chapter 2.3,bl 2 26E-03 9.88E-03 2.26E-03 9 88E-03

Ammonia 1.00 ppm Engineering Estimate 1 00 ppm Engineering Estimate 1 71E-02 7 47E-02 1 71 E-02 7 47E-02

l*’ Fmigsion factors equivalent to emission limitation* pursuant to 40 CFR Part 60. Subpan Ec ■ SianJurUs of Prrf„rmance for Nev, Slationan Sources Hospitol/MeJical/Infectious Waste Incinerators 

""Emission (actors from Chjpter 2 3 (Medical Waste Incineralion). Tables 2 3-1 through 2 3-11 of US FRA'* AP-42 Compilation of Air Pollutant Emission Factors. July I993 

Kl Stericyele has conservatively assumed tbai PM=PMl#=PM, 5

CO



Table C-1 (continued)

ld' 40 CFR Pan 60. Subpan Ec HMIWI regulated pollutant} 

EmiMion caleulatiotu are based on the following

| Exbaust Gas Parameters

9,508 dscfm (total)

11 50 %Oj

Operating Parameters
8,760 hr/year

2,000 Ib/ton

2 20462 Ib/kg

2 number of incinerators

9,500 BTU/lb waste'0

18,000 tons of waste/year (total)

4,100| lb waste/hr (total)

Molecular Weight
COl 28 00 Ib/lbmole

SoJ 64 06
Ib/lbmole

NOj 46 01 Ib/lbmole

HCI 36 45 Ib/lbmole

NHj 1703
Ib/lbmole

,n Waste heating value based on engineering espenence

<11 COje is earbon dioxide equivalent, calculated according to 40 CFR Pari 98 Equation A-1

* where OHG, = annual mass emissions of greenhouse gas i (melnc tons/year)

C02e = y ^ GHG, X GWPI GWP, = global warming potential of greenhouse gas i from Table A-1 (below)

Table A-1 ||

If Pollutant GWP (100 vear)
CO, 1

ch4 25

n2o 298
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Table C-2 (continued)

Table C-2
Stericycle, Inc. - Tooele, UT Facility

Summary of Proposed Incinerator Potential to Emit from Auxiliary Natural Gas Combustion

Pollutant Emission Factor
Potential to Emit<g)

(Ib/hr) | (tons/yr)

Criteria Pollutants

PM See Foomote (e)

PM,„ See Foomote (e)

pm25 See Foomote (e)

CO See Foomote (e)

so2 See Foomote (e)

N0X See Foomote (e)

voc 5.5 Ib/MMCF (1) 0.13 | 0.57

GHGs
C02e(r> 2,810.35 12,309.34

C02 53.06 kg C02/MMBtu<l>) 2,807.45 12,296.64

ch4 1.00E-03 kgCH4/MMBtu(b) 5.29E-02 2.32E-01
n2o 1.00E-04 kg N20/MMBtu,b) 5.29E-03 2.32E-02

HAPs

Lead See Foomote (e)

Cadmium See Foomote (e)

Mercury See Foomote (e)

2-Methylnaphthalene 2.40E-05 Ib/MMCF <c) 5.65E-07 2.47E-06

3-Methylchloranthrene 1.80E-06 Ib/MMCF (c) 4.24E-08 1.86E-07

7,12-Dimethylbenz(a)anthracene 1.60E-05 Ib/MMCF (c) 3.76E-07 1.65E-06

Acenaphthene 1.80E-06 Ib/MMCF (c) 4.24E-08 1.86E-07

Acenaphthylene 1.80E-06 Ib/MMCF(l:) 4.24E-08 1.86E-07

Anthracene 2.40E-06 Ib/MMCF(c) 5.65E-08 2.47E-07

Benz(a)anthracene 1.80E-06 Ib/MMCF (c) 4.24E-08 1.86E-07

Benzene 2.10E-03 Ib/MMCF (<:) 4.94E-05 2.16E-04

Benzo(a)pyrene 1.20E-06 Ib/MMCF <c) 2.82E-08 1.24E-07

Benzo(b)fluoranthene 1.80E-06 Ib/MMCF <c) 4.24E-08 1.86E-07

Benzo(g,h,i)perylene 1.20E-06 Ib/MMCF <c) 2.82E-08 1.24E-07

Benzo(k)fluoranthene 1.80E-06 Ib/MMCF {c) 4.24E-08 1.86E-07

Chrysene 1.80E-06 Ib/MMCF (c) 4.24E-08 1.86E-07

Dibenzo(a,h)anthracene 1.20E-06 Ib/MMCF (c) 2.82E-08 1.24E-07

Dichlorobenzene 1.20E-03 Ib/MMCF tc) 2.82E-05 1.24E-04

Fluoranthene 3.00E-06 Ib/MMCF (c) 7.06E-08 3.09E-07

Fluorene 2.80E-06 Ib/MMCF <c) 6.59E-08 2.89E-07

Formaldehyde 7.50E-02 Ib/MMCF (c) 1.76E-03 7.73E-03

Hexane 1.80E+00 Ib/MMCF <c) 4.24E-02 1.86E-01

Indeno( 1,2,3-cd)pyrene 1.80E-06 Ib/MMCF <c) 4.24E-08 1.86E-07

Naphthalene 6.10E-04 Ib/MMCF (<:) 1.44E-05 6.29E-05

Phenanathrene 1.70E-05 Ib/MMCF (c) 4.00E-07 1.75E-06

Pyrene 5.00E-06 Ib/MMCF <<:) 1.18E-07 5.15E-07

Toluene 3.40E-03 Ib/MMCF (c) 8.00E-05 3.50E-04

C-6



Table C-2 (continued)

Pollutant Emission Factor
Potential to Emit(g)

(Ib/hr) (tons/yr)

Arsenic 2.00E-04 Ib/MMCF (d) 4.71E-06 2.06E-05

Beryllium 1.20E-05 Ib/MMCF <d) 2.82E-07 1.24E-06

Chromium 1.40E-03 Ib/MMCF <d) 3.29E-05 1.44E-04

Cobalt 8.40E-05 Ib/MMCF <d) 1.98E-06 8.66E-06

Manganese 3.80E-04 Ib/MMCF (d) 8.94E-06 3.92E-05

Nickel 2.10E-03 Ib/MMCF (d) 4.94E-05 2.16E-04

Selenium 2.40E-05 Ib/MMCF (d) 5.65E-07 2.47E-06

Total HAPs 4.44E-02 1.94E-01

Other Non-HAPs

Butane 2.10E+00 Ib/MMCF (c) 4.94E-02 2.16E-01

Ethane 3.10E+00 Ib/MMCF (c) 7.29E-02 3.19E-01

Pentane 2.60E+00 Ib/MMCF <c) 6.12E-02 2.68E-01

Propane 1.60E+00 Ib/MMCF (c) 3.76E-02 1.65E-01

Barium 4.40E-03 Ib/MMCF ^ 1.04E-04 4.53E-04

Copper 8.50E-04 Ib/MMCF <d) 2.00E-05 8.76E-05

Molybdenum 1.10E-03 Ib/MMCF (d) 2.59E-05 1.13E-04

Vanadium 2.30E-03 Ib/MMCF (d) 5.41E-05 2.37E-04

Zinc 2.90E-02 Ib/MMCF (d) 6.82E-04 2.99E-03

ta> Emission factors from Chapter 1.4 (Natural Gas Combustion), Table 1 4-2 of U.S. EPA’s AP-42 Compilation of Air Pollutant Emission Factors, July 1998.

(b> Emission factors from 40 CFR Part 98 Tables C-l and C-2

<c) Emission factors from Chapter 1.4 (Natural Gas Combustion), Table 1 4-3 of U.S. EPA's AP-42 Compilation of Air Pollutant Emission Factors, July 1998.

<dl Emission factors from Chapter 1.4 (Natural Gas Combustion), Table 1.4-4 of U.S. EPA's AP-42 Compilation of Air Pollutant Emission Factors, July 1998.

<e> Emissions of these pollutants are regulated by 40 CFR Part 60, Subpart Ec - Standards of Performance for New Stationary’ Sources. Hospital/Medical/Infectious Waste 

Incinerators and are accounted for in Table C-l.

<f) C02e is carbon dioxide equivalent, calculated according to 40 CFR Part 98 Equation A-l

n where GHG, = annual mass emissions of greenhouse gas i (metric tons/year)
C02e = ^ GHG, x GWP, GWP, = global warming potential of greenhouse gas i from Table A-l (below)

j = l

Table A-l
Pollutant GWP (100 year)

C02 1
ch4 25
n2o 298

(s) Emission calculations are based on the followmg information:

Unit Parameters

24.00 MMBtu/hr

1,020 MMBtu/MMCF

23.53 MCF/hr

8,760 hrs/year

206.12 MMCF/year
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Table C-3

Stericycle, Inc. - Tooele, UT Facility

Summary of Proposed Emergency Generator Potential to Emit

Pollutant Emission Factor
Potential to Emit

(lb/hr)(,) (tons/vr)<b>

Criteria Pollutants

PM 0.02 g/kW-hr(&) 0.02 3 31E-03

PM,„ 0.02 g/kW-hrl',, 0.02 3 31E-03

pm25 0.02 g/kW-hr0" 0.02 3.31E-03

CO 3.50 gdcW-hr* 3.86 0.58

so2 8.09E-04 Ib/hp-hr<c) 0.54 0.08

NOx 0.40 g/kW-hr^ 0.44 0.07

VOC 7.05E-04 lb/hp-hr10 0.47 0.07

GHGs
C02e(l) 818.07 122.71

o o 73.96 kg C02/MMBtu "il 815 27 122.29

CH, 3.00E-03 kg CH|/MMBtu(d) 0.03 4.96E-03

n2o 6.00E-04 kg N20/MMBtu 0.01 9.92E-04

HAPs

Benzene 7.76E-04 lb/MMBtuw 3.88E-03 5.82E-04

Toluene 2.81E-04 Ib/MMBtu1'1 1.41E-03 2.11E-04

Xylenes 1.93E-04 Ib/MMBtu"1 9.65E-04 1.45E-04

Formaldehyde 7.89E-05 Ib/MMBtu1'* 3.95E-04 5.92E-05

Acetaldehyde 2.52E-05 Ib/MMBtu"' 1.26E-04 I 89E-05

Acrolein 7.88E-06 Ib/MMBtu''’ 3.94E-05 5.91E-06

Naphthalene 1.30E-04 Ib/MMBtu10 6.50E-04 9.75E-05

Acenaphthylene 9.23E-06 Ib/MMBtu10 4.62E-05 6.92E-06

Acenaphthene 4.68E-06 lb/MMBtu(0 2.34E-05 3.51E-06

Fluorene 1.28E-05 Ib/MMBtu10 6.40E-05 9.60E-06

Phenanthrene 4.08E-05 Ib/MMBtu'0 2.04E-04 3.06E-05

Anthracene 1.23E-06 lb/MMBtu<0 6.15E-06 9.23E-07

Fluoranthene 4 03E-06 Ib/MMBtu10 2.02E-05 3.02E-06

Pyrene 3.71E-06 Ib/MMBtu'0 1.86E-05 2.78E-06

Benzo(a)aiithracene 6.22E-07 Ib/MMBtu10 3.11E-06 4.67E-07

Chrysene 1.53E-06 lb/MMBtu(0 7.65E-06 1.15E-06

Benzo(b)fluoranthene 1.1 IE-06 Ib/MMBtu10 5.55E-06 8.33E-07

6enzo(k)fluoranthene 2.18E-07 lb/MMBtut0 1.09E-06 1.64E-07

Benzo(a)pyrene 2.57E-07 Ib/MMBtu'0 1.29E-06 1.93E-07

lndeno( 1,2,3-cd)pyrene 4.14E-07 Ib/MMBtu10 2.07E-06 3 11E-07

Dibenz(a,h)anthracene 3.46E-07 Ib/MMBtu'0 I.73E-06 2.60E-07

Benzo(g,h,i)perylene 5.56E-07 Ib/MMBtu'0 2.78E-06 4.17E-07

Total HAPs 7.87E-03 1.18E-03

Other Non-HAPs
Propylene ] 2.79E-03 Ib/MMBtu"1 0.01 2.09E-03

Short temi emission rates calculated assuming that a 500 ekW, 671 HP emergency generator operates at full capacity Non-cntena pollutants assume a heat input of 

5 0 MMBtu per hour of diesel fuel.

<b’Annual emissions calculated assuming 300 hours of operation per year

Emission factors from Chapter 3 4, Table 3 4-1 of U S EPA’s AP-42 Compilation of Air Pollutant Emission Factors, October 1996. SO> emissions were developed 

using a fuel sulfur content of 0 1%

w* Emission factors from 40 CFR Part 98 Tables C-l and C-2.

Emission factors from Chapter 3 4, Table 3 4-3 of U S EPA's AP-42 Compilation of Air Pollutant Emission Factors. October 1996 
lf* Emission factors from Chapter 3 4. Table 3 4-4 of U S EPA's AP-42 Compilation of Air Pollutant Emission Factors. October 1996 

Emission factors equivalent to Tier 4 Emission Standards for 450skW<560 power rating 

IW Stencycle conservatively assumes that PM=PM]o=PM2J 

COie is carbon dioxide equivalent, calculated according to 40 CFR Pan 98 Equation A-1:

n where GHG, = annual mass emissions of greenhouse gas i (mctnc tons/year)

CO^e ~ GffG, X G WPI GWP, =■ global warming potentialofgreenhousegas I from Tabic A-1 (below)
i = i

I Table A-1

| Pollutant GWP (100 year)

c°2 1

CH, 25
1 n2o 298

C-7



Table C-4

Stericycle, Inc. - Tooele, UT Facility

Summary of Proposed Potential to Emit Fugitive PM from the Dry Sorbent Silo

Pollutant Emission Factor
Potential to Emit(c)

(Ib/hr) | (tons/yr)

Criteria Pollutants

PM^ 0.02 gr/dscf00 0.11 0.01
PM10(b) 0.02 gr/dsc^3' 0.11 0.01
PM25(b) 0.02 gr/dscf^3’ 0.11 0.01

(,) Engineering estimate.

(b) Stericycle has conservatively assumed that PM=PM,0=PM2 5. 

lc) Emission calculations are based on the following information:

Unit Parameters

7,000 gr/lb
650 dscfrn

60 min/hr
2,000 Ibs/ton

100 hrs/year
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Table D-1
Stericycle, Inc. - Tooele, UT Facility

Summary of Proposed Facility Potential to Emit (NOI Form la)

Pollutants
Permitted Emissions Emissions Increases Proposed Emissions Uncontrolled Emissions

(tons/year) (tons/year) (tons/year) (tons/year)

Criteria Pollutants
PM 0.00 1.94 1.94 41 94

PM,o 0.00 1.94 1 94 41 94

pm25 0.00 1.94 1 94 41 94

CO 0.00 1 93 1.93 1.93

so2 0.00 2.36 2 36 19.57

NOx 0 00 28.31 28.31 65 75

voc 0 00 l 06 1 06 3. 32

Greenhouse Gases1*1 Mass Basis COiC Mass Basis CO* Mass Basis CO* Mass Basis CO,e

co2 0.00 0.00 46,532 14 46,532 14 46,532.14 46,532 14 46,532.14 46,532 14

ch4 000 0.00 12 27 306 81 12 27 306 81 12 27 306.81

N:0 0.00 0.00 1.60 477 94 1 60 477.94 1 60 477 94

HFCs N/A N/A N/A N/A

PFCs N/A N/A N/A N/A

SF„ N/A N/A N/A N/A

Total HAPs 0 00 2.08 2 08 304.12

Hydrogen Chloride 000 8.15E-01 8 15E-01 3 01E+02

Dioxms/Furans 0.00 9.90E-07 9 90E-07 1.91E-04

Lead 0.00 7.24E-05 7 24E-05 6.54E-01

Cadmium 0.00 1.38E-05 I 38E-05 4.92E-02

Mercury 0.00 1.38E-04 1.38E-04 6 88E-03

Chlorine 0.00 9 43E-01 9.43E-01 9 43E-01

Antimony 0 00 1 36E-03 1.36E-03 1 I5E-01

Arsenic 0 00 1 52E-04 1.52E-04 2.19E-03

Beryllium 0 00 3 57E-05 3 57E-05 5 74E-05

Chromium 0 00 5 00E-04 5 00E-04 7.10E-03

Hydrogen Fluonde 0 00 1.19E-01 1 19E-01 l 34E+00

Manganese 0.00 5.I3E-03 5.13E-03 5.13E-03

Nickel 0 00 2.77E-03 2.77E-03 5.51E-03

Total PCBs 0.00 4.18E-04 4.18E-04 4.I8E-04

2-Methylnaphthalene 0.00 2.47E-06 2.47E-06 2 47E-06

3-Methylchloranthrene 0.00 1 86E-07 1.86E-07 1 86E-07

7,12-Dimethylbenz(a)anthracene 0.00 1.65E-06 1 65E-06 1 65E-06

Acenaphthene 0.00 3.70E-06 3 70E-06 3 70E416

Acenaphthylene 000 7.11E-06 7.1 IE-06 7.1 IE-06

Anthracene 0 00 1.17E-06 1.17E-06 1.17E-06

Benz(a)anthracene 0 00 6.52E-07 6.52E-07 6.52E-07

Benzene 0 00 7.98E-04 7.98E-04 7.98E-04

Benzo(a)pyrene 0.00 3.16E-07 3.I6E-07 3 16E-07

Benzo(b)fluoranthene 0.00 1 02E-06 1.02E-06 1 02E-06

Benzo(g,h,i)perylene 0.00 5.41 E-07 5 4IE-07 5 41 E-07

Benzofk) fluoranthene 0 00 3 49E-07 3 49E-07 3 49E-07

Chrysene 0.00 1 33E-06 1 33E-06 1.33E-06

Dibenzo(a,h)anthracene 0 00 3.83E-07 3.83E-07 3.83E-07

Dichlorobenzene 0 00 I.24E-04 1.24E-04 I.24E-04

Fluoranthene 0 00 3 33E-06 3.33E-06 3 33E-06

Fluorene 0 00 9 89E-06 9 89E-06 9 89E-06

Formaldehyde 0.00 7.79E-03 7.79E-03 7.79E-03

Hexane 0.00 1 86E-01 1.86E-01 1.86E-01

Indeno( 1,2,3-cd)pyrene 0.00 4 96E-07 4 96E-07 4.96E-07

Naphthalene 0 00 1.60E-04 1.60E-04 1.60E-04

Phenanathrene 0 00 3 24E-05 3.24E-05 3.24E-05

Pyrene 0 00 3 30E-06 3.30E-06 3 30E-06

Toluene 0 00 5 61E-04 5 61E-04 5.61E-04

Cobalt 0 00 8 66E-06 8 66E-06 8 66E-06

Selenium 0 00 2.47E-06 2 47E-06 2 47E-06

Xylenes 0.00 1 45E-04 1 45E-04 1 45E-04

Acetaldehyde 0.00 1 89E-05 1 89E-05 1.89E-05

Acrolein 0.00 5 91E-06 5.91E-06 5.91E-06

COjC is carbon dioxide equivalent calculated according lo 40 CFR Pan 9S Equation A-1

n where GHG, = annual mass emissions of greenhouse gas i (metric tons/year)

= ^ ' GHG, X GWF>i GWP, = global warming potential of greenhouse gas i from Table A-l (below)

Table A-l

Pollutant GWP (100 vear)

co2 1

CH4 25

N,0 298
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Table J-1
Stericycle, Inc. - Tooele, UT Facility 

Criteria Pollutant Modeling Threshold Evaluation

Pollutant00
Emission Threshold 

Value00
Facility-Wide Maximum 

Annual Emissions
Modeling

Requirement
(tons/yr) (tons/yr)

PM10 - fugitive emissions 5 0.01 No
PM io - non-fugitive emissions 15 1.93 No
CO 100 1.93 No
S02 40 2.36 No
no2 40 28.31 No
Lead 0.6 7.24E-05 No

<*> Emission thresholds are displayed pursuant to R307-410-4.



Table J-2
Stericycle, Inc. - Tooele, UT Facility 
HAP Modeling Threshold Evaluation

Pollutant00
Emission Threshold 

Value00
Facility-Wide Maximum 

Short-Term Emissions
Modeling

Requirement
(Ib/hr) (Ib/hr)

Acetaldehyde 13.96 1.26E-04 No
Acrolein 0.07 3.94E-05 No
Formaldehyde 0.11 2.16E-03 No
Hydrogen Chloride 0.92 0.19 No
Hydrogen fluoride (Hydrofluoric acid) 0.51 0.03 No
m-Xylenes 0.03 9.65E-04 No
Arsenic Compounds (inorg. inch arsinec) 3.68E-03 3.46E-05 No
Benzene (incl.benzene for gas) 0.59 3.93E-03 No
Beryllium Compounds 1.84E-05 8.15E-06 No
Cadium Compounds 2.46E-04 3.14E-06 No
Chromium Compounds 1.23E-03 1.14E-04 No
Nickel Compounds 1.23E-02 6.32E-04 No
Antimony Compounds 0.18 3.10E-04 No
Chlorine 0.53 0.22 No
Cobalt Compounds 7.36E-03 1.98E-06 No
1,4-Dichlorobenzene(p) 22.13 2.82E-05 No
Hexane 64.86 0.04 No
Manganese Compounds 0.07 1.17E-03 No
Mercury Compounds 3.68E-03 3.14E-05 No
Naphthalene 19.29 6.64E-04 No
Polychlorinated biphenyls (Aroclors) 0.18 9.53E-05 No
Selenium Compounds 0.07 5.65E-07 No
Toluene 27.73 1.49E-03 No
Xylenes (isomers and mixture) 159.78 9.65E-04 No

<a) Pollutants identified are from the list of pollutants provided by the Utah Division of Air Quality in the 2014 ACGIH - TLVs and UDAQ - TSLs and ETVs 

spreadsheet. Only pollutants that are potentially emitted by the facility are included in this table.

<b) Emission thresholds are obtained from the Utah Division of Air Quality in the 2014 ACGIH - TLVs and UDAQ - TSLs and ETVs spreadsheet and are based 

on Stericycle's design plan for vertical, unrestricted stack(s) greater than 100 meters away from the property line.
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2011 ACGIH Threshold Limit Values (TLVS), Toxic Screening Levels (TSLs) and Emission Ttireshold Values (ETVs)

ACUTE

Torfc

Sowing
Acuta Emtestafi Threshold Valuta (In lUhr)

Are emissions below the threshold?

HezarOous

AirPoSutanU
Health

OssstGcabDr
AppliceMa

Factor

TtV-CeiHfH

1-Hcmir 11

Molecular
Weight

level (TSU 

i-Hour
DWanca !c Properly Boundary and EmlasJcn nveehoW Fretcrs 

V«t«tfvRaa(rfcMfugKlvaRaiaaaaa VartlcNIy Unrestricted Release*
Oteunce to Preparty Bcundsor and Emfcsfen Threshold Factors

Vertatey Raairlctad/Fuo'tive Rdereas Verttcdlv Unrestricted Rate**as

Sataty (ugftn3) (ppm) Avenge «20m 20-60 m 60-100m >100 m <Miii SO-IOOffl >100 m Tooele Emlatton Rates (lb/hr) <20 m 20-50 m 50-100 m >100 m <50 m 50-100 m >100 m
uotati 0 038 0 051 0 092 Q 160 0.154 0224 0.310 Incinerator NG EGen Total 0 038 0.061 0 092 0.160 0 154 0.224 0 310

Acetaldehyde Acute to 45041 25 0 44 05 4504 1 7116 2 2971 4 1438 8 1074 6 9363 10 0892 13 9627 1 26E-04 0 000126" Yes

Acrolein Acute 10 229 01 56 06 23 0 0067 00117 0 0211 0 0413 0 0353 0 0514 00711 3 94E-05 3 94E-05 Yes
Benzotnchtonde Awte/Carc. to 800 0.1 195 50 80 0 0304 0 0408 0 0736 0 1439 0 1231 0 1791 0 2479 —
Ethylene (^ycd Acuta 10 iooooo 39 4 62 07 10000 3 6000 5 1000 9 2000 16 0000 154000 224000 31 0000 —
Formaldehyde Acute'Carc 10 368 03 30 03 37 0 0140 00186 0 0339 0 0663 0 0567 0 0825 0 1142 1 76E-03 3 95E-04 0 002159 Yes
Hydrogen Chloride Acute 10 2963 20 36 4 7 298 0 1134 01521 0 2745 0 5370 0 4594 0 6662 0 9248 0 19 0186185 Yes
Hydrogen Cyanide / Cyanide Salts Acuta 10 5196 47 27 03 520 01974 0 2650 0 4760 0 9353 0 8002 1 1639 1 6107 —
Hydrogan fluoride (Hydrofluoric acid) Acute 10 1637 20 20 01 164 0.0622 0 0835 0 1506 0 2946 0 2521 0 3666 0 5074 2 73E-02 0 027265 Yes
Isophorone Acute 10 28262 50 138.20 2826 10739 14413 2 6001 5 0671 4 3523 6 3306 8.7611 —
m-Xylenes Acute 10 too 0018 136 20 10 0 0038 0 0051 0 0092 0 0180 00154 0 0224 00310 9 65E-04 0 000965 Yes
1.2 4-TnchJoroberuene Acute 10 37.108 50 181 46 3711 1 4101 1 8925 14140 6 6795 5 7147 8 3123 11 5036 —

CARCINOGENIC
Trade

Screening
■ Carolivevanteflreli 1 l I

Are emissions below the threshold?

Hazardous
Air PoCutwtts

Health Applicable TLV-TWA
8-Hour

TLV-TWA

8-Hour
Molecular
Weight

LMlfTSL)
' 24-Hour

Dtetenee to Property Boundary and Emission ThrMhotd Facto*
deem

Otetanee to Property Boundary and EmteaHVi Threshold Faetart

Safety lugmiU) (ppm} Average <20 m 20-60 m 50-100 m >100 m 1 <80 m 60.100 m >100 m Tooele Emission Rates (lb/hr) “
<20 m 2080 m 50-100 m >100 m <50 m SO-IOOm >100 m

uglmS 0.017 1022 0.041 0.090 I 0.066 ao6i: 0.123 Incinerator NG EGen Total 0.017 0.022 0.041 0.0» 0.066 0.061 0.123
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2011 ACGIH Threshold Limit Values {TLVS). Toxic Screening Levels (TSLs) and Emission Threshold Values (ETVs)
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3/23/2016 State of Utah Mail - Fwd: Stericycle Tooele Facility Peer Review Comments

Marty Gray <martygray@utah.gov>

Fwd: Stericycle Tooele Facility Peer Review Comments
1 message

Jon Black <jlblack@utah.gov> Wed, Mar 23, 2016 at 4:20 PM
To: Marty Gray <martygray@utah.gov>

-------- Forwarded message---------
From: Lindsey W. Kroos <lkroos@all4inc.com>
Date: Thu, Oct 8, 2015 at 4:38 PM
Subject: RE: Stericycle Tooele Facility Peer Review Comments 
To: Jon Black <jlblack@utah.gov>
Cc: "Vance, Jay (Jay.Vance@STERICYCLE.com)" <Jay.Vance@stericycle.com>

Hi Jon - thank you for providing the proposed Engineering Review, we will review with the Stericycle team 
and get back to you with questions or comments.

Stericycle's responses to your earlier questions are provided below - should you have any additional 
questions please don't hesitate to reach out.

Thank you,

Lindsey

1) In your HMIWI and Waste Handline section of the NOI it is stated that Prior to loading the HMlWI’s charge 
hopper, each container will be weighed, scanned to document receipt, and monitored for possible radioactivity. 
(What process, equipment, etc is being used to monitor for possible radioactivity?)

Stericycle screens for radioactivity as outlined in the Solid Waste Permit.

2) Additionally residence time is addressed as follows: "Residence time of the waste in the primary chamber will 
be approximately 4-8 hours at temperatures sufficient to ensure that organic material is combusted and 
pathological components are destroyed." (What are the temperatures sufficient to ensure that this happens for 
both organic and pathological materials?)

Residence time in the primary chamber will be at least 2 hours, and normally 4-6 hours, depending on the 
waste feed rate. Organic materials that are volatilized are destroyed in the secondary chamber. Solid waste 
(including pathological components) that is incinerated for sterilization or other purposes in the primary 
chamber is regulated by the Utah Division of Waste Management and Radiation Control. The HMIWI air 
quality regulations do not establish a minimum temperature for the primary chamber; however, 
temperatures of gases fed from the primary chamber into the oxygen-rich secondary chamber must be high 
enough to sustain the required secondary-chamber temperature, which is established during performance 
testing. Based on historic operation, secondary chamber temperatures are typically greater than 1,800 deg F.

https://mail.google.conn/mail/u/0/?ui=2&ik=46d4728ec6&vievv=pt&search=inbox&th=153a590f7b0fee82&siml=153a590f7b0fee82 1/4
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3) Regarding the emergency bypass stack; It is stated that "The emergency bypass stack will be utilized only 
when necessary, due to a significant process upset, or other unforeseeable circumstance causing a process 
interruption..." (Can you define what a significant process upset may consist of and what Stericycle is proposing 
regarding reporting requirements to the state for upset and breakdowns?)

The bypass stack (emergency release of hot flue gasses prior to passing through the air pollution control 
system (ARCS)) is used when one or both of the following two conditions occur in the incinerator process: 1) 
high temperatures in the ARCS, and 2) loss of system pressure in the incinerator. There are a number of 
scenarios that can lead to these two conditions, including a loss of power. The bypass stack is used to protect 
plant personnel, process systems, and property from the effects of a catastrophic event that may otherwise 
occur when bypass conditions are experienced. Use of the bypass stack, including date, time, duration, and 
cause will be reported to the DAQ for each occurrence. Records will be kept on site indicating any 
preventative measures taken before or after any bypass event to address the cause of the event. Please note 
that the bypass stack is open during maintenance outages, when the HMIWI is not in operation.

4) Is it possible to limit the amount of hours per year of by-pass events?

Our goal is to operate and maintain our facility to prevent, minimize, and eliminate, where possible, bypass 

events.

State of Utah Mail - Fwd: Stericycle Tooele Facility Peer Review Comments

Lindsey W. Kroos | Project Manager

lkroos@all4inc.com | 610.933.5246x122 | Profile | Linkedln | Twitter 

A1I4 Inc. | Philadelphia | Atlanta | Houston | Washington DC 

Website | Blog | Newsletter | Linkedln | Twitter | Facebook | Awards

From: Jon Black [mailto:jlblack@utah.gov]
Sent: Monday, October 05, 2015 12:53 PM 
To: Lindsey W. Kroos
Cc: Vance, Jay (Jay.Vance@STERICYCLE.com)
Subject: Re: Stericycle Tooele Facility Peer Review Comments

Hi Lindsey and Jay,

While DAQ is waiting to hear back on the above questions; please take a look at the proposed Engineering 
Review for the Stericycle Tooele facility. If you have any questions or concerns please let me know. As soon 
as I can address the questions posed we should be ready to get this project under way and out to public 
comment.

Thanks for all of your help. 

Jon

https://mail.google.com/mail/u/0/?ui=2&ik=46d4728ec6&view=pt&search=inbQX&th=153a590f7b0fee82&siml=153a590f7b0fee82 2/4



3/23/2016 State of Utah Mail - Fwd: Stericycle Tooele Facility Peer Review Comments

On Wed, Sep 23, 2015 at 5:13 PM, Lindsey W. Kroos <lkroos@all4inc.com> wrote:

Hi Jon - I've been in touch with the Stericycle folks about these questions and we will get back to you.

Thanks,

Lindsey

Lindsey W. Kroos | Project Manager

lkroos@all4inc.com | 610.933.5246x122 | Profile j Linkedln | Twitter 

A114 Inc. | Philadelphia | Atlanta | Houston | Washington DC 

Website | Blog | Newsletter | Linkedln | Twitter | Facebook | Awards

From: Jon Black [mailto:jlblack@utah.gov]
Sent: Tuesday, September 22, 2015 5:18 PM 
To: Lindsey W. Kroos
Cc: Vance, Jay (Jay.Vance@STERICYCLE.com)
Subject: Stericycle Tooele Facility Peer Review Comments

Hi Lindsey,

I am reaching out to see if you could address questions which have arose based upon New Source Review and 
Compliance Sections initial review of the proposed Stericycle Tooele facility Engineering Review.

The issues that need to be clarified are as follows:

1) In your HMIWI and Waste Handline section of the NOI it is stated that Prior to loading the HMlWI’s charge 
hopper, each container will be weighed, scanned to document receipt, and monitored for possible radioactivity. 
(What process, equipment, etc is being used to monitor for possible radioactivity?)

2) Additionally residence time is addressed as follows: "Residence time of the waste in the primary chamber will 
be approximately 4-8 hours at temperatures sufficient to ensure that organic material is combusted and 
pathological components are destroyed." (What are the temperatures sufficient to ensure that this happens for 
both organic and pathological materials?)

3) Regarding the emergency bypass stack; It is stated that "The emergency bypass stack will be utilized only 
when necessary, due to a significant process upset, or other unforeseeable circumstance causing a process

https ://mail.google.com/mail/u/0/?ui=2&ik=46d4728ec6&view=pt&search=inbox&th=153a590f7b0fee82&siml=153a590f7b0fee82 3/4
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interruption..." (Can you define what a significant process upset may consist of and what Stericycle is proposing 
regarding reporting requirements to the state for upset and breakdowns?)

State of Utah Mail - Fwd: Stencyde Tooele Facility Peer Review Comments

4) Is it possible to limit the amount of hours per year of by-pass events?

Let me know if you have any questions regarding this issues.

I look forward to your responses to the above request.

Thank you, 

Jon

https ://m ail.google.com/mai l/u/0/?ui=2&ik=46d4728ec6&view=pt&search=inbox&th=153a590f7b0fee82&siml=153a590f7b0fee82 4/4



3/23/2016 State of Utah Mail - Fwd: Stericycle Questions and Update

Marty Gray <martygray@utah.gov>

Fwd: Stericycle Questions and Update
1 message

Jon Black <jlblack@utah.gov> Wed, Mar 23, 2016 at 4:20 PM
To: Marty Gray <martygray@utah.gov>

---------Forwarded message---------
From: Lindsey W. Kroos <lkroos@all4inc.com>
Date: Wed, Sep 23, 2015 at 5:12 PM 
Subject: RE: Stericycle Questions and Update 
To: Jon Black <jlblack@utah.gov>
Cc: "Vance, Jay (Jay.Vance@STERICYCLE.com)" <Jay.Vance@stericycle.com>

Hi Jon - the waste heat boiler does not have any burners. Rather, it recovers the heat generated in the 
primary and secondary combustion chambers. The potential capacity of the dry sorbent silo is expected to be 
approximately 2,500 ft3. However, this value is an estimate and may change as the design is finalized.

Should you have any additional questions please don't hesitate to contact me - thank you!

Lindsey

Lindsey W. Kroos j Project Manager

lkroos@all4inc.com | 610.933.5246 x122 | Profile | Linkedln | Twitter 

A114 Inc. | Philadelphia | Atlanta | Houston | Washington DC 

Website | Blog | Newsletter | Linkedln | Twitter | Facebook | Awards

From: Lindsey W. Kroos
Sent: Tuesday, September 15, 2015 6:25 AM
To: Jon Black
Subject: RE: Stericycle Questions and Update

Hi Jon - thanks for the update. I'll reach out to the Stericycle folks about your questions and get back to you.

Thanks,

https://mail.google.com/mail/u/0/?ui=2&ik=46d4728ec6&view=pt&search=inbox&th=153a5902ff5de021&siml=153a5902ff5de021 1/2
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Lindsey

Lindsey W. Kroos | Project Manager

lkroos@all4inc.com | 610.933.5246x122 | Profile | Linkedln | Twitter 

A114 Inc. | Philadelphia | Atlanta | Houston | Washington DC 

Website | Blog | Newsletter | Linkedln | Twitter | Facebook | Awards

From: Jon Black [mailto:jlblack@utah.gov] 
Sent: Monday, September 14, 2015 12:57 PM 
To: Lindsey W. Kroos 
Subject: Stericycle Questions and Update

Hi Lindsey,

I wanted to ask two questions and give you an update regarding the Stericycle Engineering Review. First I just 
needed to know the potential capacity of the dry sorbent silo and the burner rating of the waste heat boiler. I just 
need to list these in the equipment list.

The Engineering Review should be ready for you to review within the next week. The review is just going to peer 
review so that will be a couple of days.

Please let me know if you have any questions or concerns.

Thank you, 

Jon

https ://mail.google.com/mail/u/0/?ui=2&ik=46d4728ec6&view=pt&search=inbox&th=153a5902ff5de021&siml=153a5902ff5de021 2/2



3/23/2016 State of Utah Mail - Fwd: Final Engineering Review Document

Fwd: Final Engineering Review Document
1 message

Jon Black <jlblack@utah.gov> Wed, Mar 23, 2016 at 4:16 PM
To: Marty Gray <martygray@utah.gov>

-------- Forwarded message---------
From: Lindsey W. Kroos <lkroos@all4inc.com>
Date: Tue, Mar 8, 2016 at 11:14 AM
Subject: RE: Final Engineering Review Document
To: Jon Black <jlblack@utah.gov>, "Vance, Jay (Jay.Vance@STERICYCLE.com)" 
<Jay.Vance@stericycle.com>

Hi Jon - please find attached the signed first page of the Engineering Review document dated March 3, 2016.

Thanks,

Lindsey

Lindsey W. Kroos | Project Manager

lkroos@all4inc.com | 610.933.5246 x122 | Profile | Linkedln | Twitter 

A114 Inc, | Philadelphia | Atlanta | Houston | Washington DC 

Website | Blog | Newsletter | Linkedln | Twitter | Facebook | Awards

From: Jon Black [mailto:jlblack@utah.gov]
Sent: Thursday, March 03, 2016 7:28 PM
To: Lindsey W. Kroos; Vance, Jay (Jay.Vance@STERICYCLE.com)
Subject: Fwd: Final Engineering Review Document

Hi Lindsey and Jay,

Attached is an updated version of the Engineering Review. If you want to sign Page 1 and/or 2 of the 
Engineering Review and either send it back to me via e-mail or fax it to (801) 536-4099 that would be great!

Thank you, 

Jon

https ://m ail.google.com/mail/u/0/?ui=2&ik=46d4728ec6&view=pt&search=inbox&th=153a58d61d6a6c81&siml=153a58d61d6a6c81 1/4
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---------Forwarded message---------
From: Lindsey W. Kroos <lkroos@all4inc.com>
Date: Thu, Mar 3, 2016 at 4:05 PM
Subject: RE: Final Engineering Review Document
To: Jon Black <jlblack@utah.gov>, "Vance, Jay (Jay.Vance@STERICYCLE.com)" 
<Jay.Vance@stericycle.com>

Hi Jon - thanks for the opportunity to review this document again prior to the public comment period. 
Stericycle proposes the following changes to the control efficiencies identified for the particulate matter 
control devices in the BACT section of the Engineering Review to be consistent with the NOI application:

Step 3 - Rank Remaining Control Technologies by Control Effectiveness

Based on the reasons outlined in the above discussion, the following technologies have been identified 

as technically feasible, ranked in order of most effective to least effective.

A. Baghouse (Estimated control efficiency: 09.0% i >99%)

B. Electrostatic Precipitator (ESP) (Estimated control efficiency: 95 - 00.9% 99% depending upon 
application)

C. Wet Venturi Scrubber (Estimated control efficiency: 80 - 95%)

D. Cyclone/Multiclone (Estimated control efficiency: 50% +)

E. Good combustion practices

Per your email below, Stericycle will provide any additional comments during the public comment period.

Should you have any questions please don't hesitate to contact me - thank you.

Lindsey

Lindsey W. Kroos | Project Manager

lkroos@all4inc.com | 610.933.5246 x122 | Profile | Linkedln | Twitter 

A114 Inc. | Philadelphia | Atlanta | Houston | Washington DC 

Website | Blog | Newsletter | Linkedln [ Twitter | Facebook | Awards

https ://mail.google.com/mail/u/0/?ui=2&ik=46d4728ec6&view=pt&search=inbQX&th=153a58d61d6a6c81&siml=153a58d61d6a6c81 2/4



3/23/2016 State of Utah Mail - Fwd: Final Engineering Review Document

From: Lindsey W. Kroos
Sent: Thursday, March 03, 2016 1:01 PM
To: Jon Black; Vance, Jay (Jay.Vance@STERICYCLE.com)
Subject: RE: Final Engineering Review Document

Hi Jon - thanks for the update. We understand that today marks the 10th business day since receipt of the 

updated Engineering Review/Approval Order, and we are planning to provide any comments to you by the 

end of the day.

Thanks,

Lindsey

Lindsey W. Kroos | Project Manager

lkroos@all4inc.com | 610.933.5246 x122 j Profile | Linkedln | Twitter 

A114 Inc. | Philadelphia | Atlanta | Houston | Washington DC 

Website | Blog | Newsletter | Linkedln | Twitter | Facebook | Awards

From: Jon Black [mailto:jlblack@utah.gov]
Sent: Thursday, March 03, 2016 12:14 PM
To: Lindsey W. Kroos; Vance, Jay (Jay.Vance@STERICYCLE.com) 
Subject: Re: Final Engineering Review Document

Hi Lindsey and Jay,

Because I have not received any comments back to date our Director has authorized us to prepare the 
Engineering Review document for public comment.

If you could please get me a signed cover sheet to the Engineering Review document, submitted to you on 
February 18, 2016, it would be appreciated. If you have comments to that Engineering Review or associated 
proposed Approval Order conditions please let me know now or comments to the Intent To Approve document 
can be made during the Public Comment period.

Please let me know if you have any questions or concerns.

Thank you, 

Jon

https://mail.google.com/mail/u/0/?ui=28jk=46cl4728ec6&view=pt&search=inbox&th=153a58d61d6a6c81&siml=153a58d61d6a6c81 3/4



3/23/2016 State of Utah Mail - Fwd: Final Engineering Review Document

On Thu, Feb 18, 2016 at 12:48 PM, Jon Black <jlblack@utah.gov> wrote: 

Hi Lindsey and Jay,

Attached is the updated Engineering review document for your review. Please take a look at it and let me know 
of any questions or concerns you may have. Our Director Bryce Bird would like to rap this process up quickly 
so if you could take a look at this and get back with me within 10 business days I would appreciate it.

Thanks for your assistance, 

Jon

1663_001.pdf
“ 59K

https ://mail.google.com/mail/u/0/?ui=2&ik=46d4728ec6&view=pt&search=intx)x&th=153a58d61d6a6c81&siml=153a58d61d6a6c81 4/4
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Stericyde" Stericycle, Inc.
Tooele County, Utah Facility 
Notice of Intent Application

JS *

INTRODUCTION AND APPLICATION ORGANIZATION

Stericycle, Inc. (Stericycle) is proposing to construct, own, and operate a hospital, medical, and 

infectious waste incinerator (HMIWI) facility in Tooele County, Utah (Tooele facility). The 

incinerator operation will be subject to the U.S. Environmental Protection Agency’s (U.S. 

EPA’s) Standards of Performance for New Stationary Sources: Hospital/Medical/Infectious 

Waste Incinerators codified at 40 CFR Part 60, Subpart Ec as amended on October 6, 2009. 

Subpart Ec contains emission limitations for particulate matter (PM), carbon monoxide (CO), 

dioxins/furans (CDD/CDF), hydrogen chloride (HC1), sulfur dioxide (S02), nitrogen oxides 

(NOx), lead (Pb), cadmium (Cd), and mercury (Hg).

Stericycle is submitting this Notice of Intent (NOI) application for the construction and operation 

of a minor source pursuant to R307-401.

APPLICATION ORGANIZATION

The remainder of this application is organized according to the Utah Division of Air Quality’s 

(UDAQ’s) Notice of Intent form (Form 1) as follows:

■ Attachment A - Form 1: Notice of Intent Application
■ Appendix A - Process Description and Flow Diagram (including UDAQ Forms 2, 12, 

and 17)
■ Appendix B - Site Plan
■ Appendix C - Emissions Calculations
■ Appendix D - UDAQ Form la (Emissions Comparison)
■ Appendix E - Source Size Determination
■ Appendix F - Offset Requirements
■ Appendix G - Best Available Control Technology (BACT) Analysis
■ Appendix H - Control Device Information (including UDAQ Forms 5, 9, and 10)
■ Appendix I - Federal/State Requirement Applicability
■ Appendix J - Emissions Impact Assessment

ii



ATTACHMENT A
FORM 1: NOTICE OF INTENT APPLICATION



Utah Division of Air Quality Date 2/25/15

New Source Review Section

Form 1
Notice of Intent (NOI)

Application for: ^Initial Approval Order DApproval Order Modification

APPROVAL ORDER MUST BE ISSUED BEF ORE ANY CONSTRUCTION OR INSTALLATION CAN BEGIN. This is 
not a stand alone document; please refer to UAC R307 -401and the published NOI guidebo ok for i nformation on 
requirements of the specified information below. Please print or type all information requested. All outlined information 
requested must be accurate and completed before DAQ can determine that an NOI is complete and an engineering 
review can be initiated. If you h ave any questions, contact the Division of Air Quality at (801) 536-4000 and ask to 
speak with a New Source Review Engineer. Written inquiries may be addressed to: Division of Air Quality, New Source 
Review Section, P.O. Box 144820, Salt Lake City, Utah 84114-4820.

General Owner and Facility Information R307-40i-s(2)(k)

1. Filing Fee Paid* 2. Application Fee Paid*

3. Company name and address:
Stericycle - Tooele County Facility
9250 Rowley Road
Tooele County, UT 84029

4. Company** contact for environmental matters:
Jay K. Vance, P.E.
Environmental Quality Manager

Phone No.: tbd

Fax No.:
Phone no.: (801)936-1260

Email: jay.vance@stericycle.com
** Company contact only: consultant or independent contractor contact 
information can be provided in a cover letter

5. Facility name and address (if different from above):
N/A

6. Owners name and address:
Stericycle Incorporated
28161 North Keith Drive
Lake Forest, IL 60045

Phone no.:
Fax no.:

Phone no.: 1-(866) 783-7422
Fax no.:

7. Property Universal Transverse Mercator coordinates 
(UTM), including System and Datum:

Easting: 354053.5

8. County where the facility is located in:

Tooele County

Northing: 4523486.7 9. Standard Industrial Classification Code:

System: UTM Zone 12 4953

Datum: NAD83

DAQ Form 1 Notice of Intent Updated:
1 Of 3

11/30/11



10. Designation of facility in an attainment, maintenance, or nonattainment area(s): 

Attainment area

11. If request for modification, AO# to be modified: DAQE#n/A Date:

12. Identify any current Approval Order(s) for the facility not being modified with this request:
AO# N/A Date
AO# Date
AO# Date
AO# Date

13. Application for:
[x]New construction □Modification
□Existing equipment operating without permit □Permanent site for Portable Approval Order
□Change of permit condition □Change of location

14. Construction or modification estimated start date:2015 Estimated completion date:2018
R307-401-5(2)(h)

15. Does this application contain justifiable confidential data? nVes □ No

16. Current Title V (Operating Permit) Identification: n/a Date

□Requesting an enhanced Title V permit with this AO modification

17. Brief (50 words or less) description of project to post on DAQ web for public awareness
Stericycle is submitting this Notice of Intent application in order to obtain approval 
to construct and operate a hospital/medical/infectious waste incinerator facility.

Process Information

18. Appendix A: Detailed description of project including process flow diagram (See Forms 2-23)
□Fuels and their use □Equipment used in process □Description of product(s)
□Raw materials used □Description of changes to process (if applicable) □Stack parameters 
□Operation schedules □Production rates (including daily/seasonal variances)

______________________________________________________________ R307-401-5(2)(a)

19. Appendix B: Site plan of facility with all emission points and elevations, building dimensions, stack parameters 
included

R307-401-5(2)(e)

DAQ Form 1 Notice of Intent Updated:

2 Of 3
11/30/11



Emissions Information

20. Appendix C: Emission Calculations that must include:
^Emissions per new/modified unit for each of the following: PMio, PM2.5, NOx, SOx, CO, VOC, and HAPs 
^Designation of fugitive and non fugitive emissions 

N/AdMajor GHG Sources: Emissions per new/modified unit for GHGs (in C02e short tons per year)
ISReferences/assumptions for each Emission Factor used in calculating Criteria pollutant, HAP, and GHG emissions 
E3HAP emissions (in pounds per hour and tons per year) broken out by specific pollutant and summed as a total

__________________________________________________________________________ _R307-401-5(2Kt>)

21, Appendix D: DAQ Form 1a or equivalent (comparison of existing emissions to proposed emission and resulting new 
total emissions)

22. Appendix E: Source Size determination (Minor, Synthetic Minor, Major, or PSD) 
NZ/O If an Existing Major Source: Determination of Minor, Major or PSD modification

23. Appendix F: Offset requirements (nonattainment/maintenance areas)
N/AdAcquired required offsets R307-401-420 & R307-401-421

Air Pollution Control Equipment Information

24. Appendix G: Best Available Control Technology (BACT) analysis for the proposed source or modification
___________________________________________________________________________R307-401-S(2)(d)

25. Appendix H: Detailed information on all new/modified equipment controls. It is strongly recommended using DAQ 
forms as they outline required information, but something equivalent to the DAQ forms is acceptable.

 R307-401-5(2Mc)

26. Appendix I: Discussion of Federal/State requirement applicability (NAAQS, SIP, NSPS, NESHAP, etc)

_________________________________ Modeling Information

27. Appendix J: Emissions Impact Analysis (if applicable)

Electronic NOI

R307-410-4

28. A complete and accurate electronic NOI submitted
R307-401-SI1)

I hereby certify that the information and data submitted in and with this application is completely true, accurate and 
complete, based on reasonable inquiry made by me and to the best of my knowledge and belief.

Signature: 14 Title:Reglonal Operations Director - Incinerators

Dale Ric\> 

Name (print)
(704) 787-3134 

Telephone Number: Date: X

*with the exception of Federal Agencies who will be billed at completion of the project

DAQ Form 1 Notice of Intent Updated:

3 Of 3
11/30/11



APPENDIX A
PROCESS DESCRIPTION AND FLOW DIAGRAM (INCLUDING UDAQ

FORMS 2,12, AND 17)



Stericyde’ Stericycle, Inc.
Tooele County, Utah Facility
Notice of Intent Application

•V

PROCESS DESCRIPTION

Stericycle is proposing to construct and operate two HMIWI units, an emergency generator, and 

ancillary equipment at the Tooele facility. This section addresses the proposed facility 

configuration and operational parameters during typical operations.

HMIWI AND WASTE HANDLING

Waste will arrive at the Tooele facility via truck in either reusable containers or single-use 

containers that can be incinerated. Upon delivery at the Tooele facility, waste containers will 

either be staged for processing or maintained in storage until ready to be processed. Only 

assigned material handlers will unload the waste containers. The containers will then be staged 

next to the feed system and charge hopper. Prior to loading the HMIWTs charge hopper, each 

container will be weighed, scanned to document receipt, and monitored for possible 

radioactivity. The waste from the container will then be loaded into the feed system and charge 

hopper.

Stericycle plans to construct and operate two HMIWI units, which will be equipped with an 

automated waste feed system and will meet the regulatory definition of “continuous HMIWI” 

(40 CFR §60.51c). Each HMIWI will be designed and sized to process up to 2,050 pounds per 

hour of hospital/medical/infectious (HMI) waste (i.e., 4,100 pounds per horn- total). On an as- 

received container basis, the heat content of HMI waste can vary from less than 1,000 Btu/lb to 

more than 10,000 Btu/lb. Stericycle has conservatively assumed an average heat content of 

approximately 9,500 Btu/lb for the purpose of determining the design charge rate.

Each HMIWI will have a two stage combustion system to ensure complete destruction of the 

waste. From the charge hopper, material will be fed into the primary stage via a ram feed system 

equipped with an air lock. Residence time of the waste in the primary chamber will be 

approximately 4-8 hours at temperatures sufficient to ensure that organic material is combusted 

and pathological components are destroyed. The secondary chamber will be designed with an 

extended residence time in an excess air environment to support the complete oxidation and 

combustion of the primary chamber exhaust gas. Residence time of the gas in the secondary 

chamber will be at least two seconds above 1,800°F. Chamber temperatures will be monitored



M Stericyde* Stericycle, Inc.
Tooele County, Utah Facility
Notice of Intent Application

and recorded. The primary and secondary chambers will each be equipped with one or more 

natural gas-fired burners with a total rated heat input capacity of approximately 12 MMBtu/hr. 

The natural gas-fired burners will be utilized, when necessary, to maintain the combustion 

temperature and to preheat the chambers during startup.

Each HMIWI will be equipped with a dedicated air pollution control (APC) system, which is 

further described in Appendix H. The following description represents the APC equipment 

configuration for each HMIWI. The first control system is the selective non-catalytic reduction 

(SNCR) system. SNCR reagent (i.e., ammonia, urea, or equivalent) is injected into the 

secondary chamber exhaust gas to control NOx emissions. The exhaust gas will then enter a 

waste heat boiler and subsequent evaporative cooler to reduce the flue gas temperature prior to 

the fabric filter (baghouse) further downstream. Steam generated by the waste heat boiler will be 

utilized to condition the gas stream throughout the APC system and for other ancillary equipment 

as needed throughout the facility. Upon exiting the evaporative cooler, carbon will be injected to 

help control and remove CDD/CDF and mercury from the flue gas. Dry sorbent injection (DSI) 

(i.e., sodium bicarbonate, lime, or equivalent) will also be utilized to neutralize the flue gas. 

After the baghouse, the flue gas will enter the wet gas absorber, where it will come in direct 

contact with recirculated scrubber liquor. The pH of the scrubber liquor will be monitored and 

an alkali reagent (i.e., sodium hydroxide or equivalent) will be injected as necessary to maintain 

the pH of the liquor so as to ensure the absorption of acid gases. A carbon bed (or equivalent) 

system will be utilized downstream of the wet gas absorber as a polishing mercury and 

CDD/CDF control prior to venting to the atmosphere via a single stack. Please refer to 

Appendix H for additional information on the APC system.

Each HMIWI will also be equipped with an emergency bypass stack which, in emergency 

conditions, allows gas from the secondary chamber to vent directly to the atmosphere without 

passing through the APC equipment. The emergency bypass stack will be utilized only when 

necessary, due to a significant process upset, or other unforeseeable circumstance causing a 

process interruption, for employee safety and to prevent catastrophic damage to the APC 

equipment. Waste feed to the primary chamber will automatically cease and be prevented by 

feeder system lockout while the bypass stack is open.

A-2



Stericyde’« Stericycle, Inc.
Tooele County, Utah Facility
Notice of Intent Application

Two types of ash are generated from the incineration process: bottom ash and fly ash. Bottom 

ash consists of non-combustible materials such as metallic components of medical devices, 

glassware, etc., which exits the primary combustion chamber and is collected in a water quench. 

Fly ash consists of non-combustible material entrained in the flue gas and is captured in the 

baghouse and collected in a covered hopper. Collected bottom and fly ash will be sampled and 

analyzed for hazardous compounds prior to being transported and disposed of in a certified 

landfill.

MONITORING

Stericycle will utilize continuous parametric and pollutant monitoring, as applicable, to ensure 

ongoing compliance with the emission limitations contained in 40 CFR Part 60, Subpart Ec. 

Pursuant to 40 CFR §60.56c(d), Stericycle will establish appropriate maximum and minimum 

operating parameters for each HMIWI APC system during the initial performance test to 

demonstrate compliance with the emissions limits for PM, CO, CDD/CDF, HC1, SO2, NOx, Pb, 

Cd, and Hg. Following the initial performance test, Stericycle will ensure that each HMIWI does 

not operate above any of the applicable maximum operating parameters or below any of the 

applicable minimum operating parameters, measured as 3-hour rolling averages (calculated each 

hour as the average of the previous three (3) operating hours). Waste feed will automatically 

cease if an operating parameter value is outside of an established limit.

Pursuant to 40 CFR §60.56c(c)(4), compliance with the CO emissions limit will be determined 

using a CO continuous emissions monitoring system (CEMS) based on a 24-hour block average.

A summary of the applicable operating parameters and pollutants to be monitored is provided in 

Table 1.

A-3



Stericycle'
Stericycle, Inc.

Tooele County, Utah Facility
Notice of Intent Application

Table 1
Monitoring Requirements

Monitoring Requirement Minimum Frequency
Data measurement Data recording

Operating Parameter Monitoring 'i., -if' : M
Maximum waste charge rate Continuous Once per hour

Maximum fabric filter inlet temperature Continuous Once per minute

Maximum flue gas temperature at the inlet to the carbon 
bed (or equivalent) system*

Continuous Once per minute

Minimum secondary chamber temperature Continuous Once per minute

Minimum dioxin/furan and mercury sorbent flow rate Hourly Once per hour

Minimum HC1 sorbent flow rate Hourly Once per hour

Minimum pressure drop across, or minimum horsepower 
or amperage to the wet scrubber (wet gas absorber)**

Continuous Once per minute

Minimum scrubber (wet gas absorber) liquor flow rate Continuous Once per minute

Minimum scrubber (wet gas absorber) liquor pH Continuous Once per minute

Minimum SNCR reagent flow rate Hourly Once per hour

Bypass stack position Continuous Once per minute

Pollutant Monitoring
Carbon monoxide (CO) CEMS Continuous Once per 15 minutes

* Since the carbon bed (or equivalent) system is an air pollution control device other than those systems specifically 

outlined in 40 CFR Part 60, Subpart Ec, Stericycle will petition U.S. EPA for other site-specific operating 

parameters to be established during the initial performance test and continuously monitored thereafter pursuant to 

§60.56c(j).
** Stericycle intends to petition U.S. EPA to eliminate the requirement to monitor minimum pressure drop across, or 

minimum horsepower or amperage to the wet scrubber (wet gas absorber), as these parameters are associated with a 
wet scrubber used for control of particulate matter rather than acid gases.

A process flow diagram of the proposed HMIWI, APC equipment configuration, and monitoring 

locations is presented in Figure A-l.

A-4



LEGEND

SOLID/LIQUID 

FLUE GAS

EMERGENCY 
BYPASS STACK

t

DATA ACQUISITION SYSTEM

Continuous Monitoring Systems
1. Maximum waste charge rate
2. Minimum secondary chamber temperature
3. Maximum fabric filter inlet temperature
4. Minimum dioxin/furan/Hg sorbent flow rate (Carbon injection rate)
5. Minimum absorber liquor recirculation flow rate
6. Minimum absorber liquor pH
7. Minimum absorber pressure drop, or minimum horsepower or 

amperage to the wet scrubber
8. Minimum HC1 sorbent flow rate
9. Maximum flue gas temperature at the inlet to the carbon bed
10. Minimum SNCR reagent flow rate
11. COCEMS
12. Bypass stack position

TO ATMOSPHERE 
(ST01/ST02)

4

CARBON BED 

or
EQUIVALENT

5,6,7

SNCR REAGENT

WASTE

SECONDARY
CHAMBER

ALKALI
REAGENT INJECTION 

SYSTEM

WET GAS 
ABSORBER

WASTE HEAT h 
BOILER

EVAPORATIVE
COOLER

PRIMARY
CHAMBER CARBON

INJECTION
SYSTEM

BOTTOM ASH

DRY SORBENT 
SILO

BAG FILTER___►T0

FLY ASH

ATMOSPHERE

Figure A-1
Proposed Configuration (each HMIWI) 

Tooele County, Utah - Process Flow Diagram 
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Stericycle, Inc.
Tooele County, Utah Facility 
Notice of Intent Application

EMERGENCY GENERATOR

Stericycle will utilize a 500 kW (671 hp) diesel-fired emergency generator to supply emergency 

power to the critical components of the HMIWI operation in the event of a power supply 

interruption. The emergency generator will be permitted to operate no more than 300 hours per 

year, and is expected to operate only a fraction of that time for both emergency power supply and 

maintenance purposes. Use of the emergency generator is intended to minimize the use of the 

emergency bypass stack due to power supply interruptions.

ANCILLARY EQUIPMENT

As described above and in Appendix H, each HMIWI’s APC system will include dry sorbent 

injection (DSI). The combined DSI system will be equipped with a storage silo to store and 

inject the dry sorbent (i.e., sodium bicarbonate, lime, or equivalent) into the flue gas of each 

HMIWI. The silo will be equipped with a small bin vent filter to control emissions of particulate 

matter generated during pneumatic loading of the silo.

Reusable waste containers will be washed and disinfected in a tub washer. The tub washer will 

utilize steam generated by the waste heat boiler. Reclaimed water from the washing process that 

may contain organic material may be injected into the primary chamber to be combusted and to 

destroy the organic material.

Waste and other deliveries to the facility will be delivered by truck. All roadways within the 

facility and the entrance from Rowley Road will be paved to minimize fugitive emissions.

••• Stericycle*

A-6



Utah Division of Air Quality company stencycie______________
New Source Review Section Site/Source Tooele county, Utah

Qate February 2015

Form 2
Process Information The proposed facility will consist of two (2) HMIWI units. The

values presented here represent one (1) unit unless otherwise 
noted.

Process Data

1. Name of process:
Hospital, medical, and infectious waste incineration

2. End product of this process:
N/A

3. Primary process equipment 
Make or model: TBD

; Incinerator Manufacturer:TBD
Identification #: TBD

Capacity of eauipment (Ibs/hr): Year installed:TBD
Rated 4.100 (two units) Max. 4.100 (two un|ts)

(Add additional sheets as needed)

4. Method of exhaust ventilation:

Stack □ Window fan □ Roof vent □ Other, describe

Are there multiple exhausts: 8 Yes □ No

Operating Data

5. Maximum operating schedule:
24 hrs/dav

7 davs/week
52 weeks/vear

6. Percent annual production by quarter:
Winter 25% Spring 25%
Summer 25% Fall 25%

7. Hourly production rates (lbs.):

Averaqe ■».™ (two units) Maximum 4'100 (,v"units)

8. Maximum annual production (indicate units):
18,000 tons/year (two units)

Projected percent annual increase in production:
0%

9. Type of operation: 0 Continuous
□ Batch
□ Intermittent

10. If batch, indicate minutes per cycle N/A

Minutes between cycles N/A

11. Materials used in process Hospital, Medical Infectious Waste

Raw Materials Principal Use Amounts 
(Specify Units)

Hospital/Medical/Infectious Waste N/A 4,100 Ibs/hour (two units)

Page 1 of 3



Process
Form 2 (Continued)

12. Control equipment (attach additional pages if necessary)

Item Primary Collector Secondary Collector

a. Type

b. Manufacturer Each HMIWI will be equipped with SNCR, dry 
sorbent injection (lime, sodium bicarbonate or 
equivalent), carbon injection, a fabric filter, a wet 
gas absorber, and a carbon bed (or equivalent) 
system.

c. Model

d. Year installed

e. Serial or ID#

f. Pollutant controlled

g. Controlled pollutant emission 
rate (if known)

h. Pressure drop across control 
device

i. Design efficiency

j. Operating efficiency

Stack Data
(attach additional pages if necessary)

13. Stack identification:
ST01, ST02

14. Height: Above roof ~6 ft
Above qround ~75 ft

15. Are other sources vented to this stack:

□ Yes H No

If yes, identify sources:

16. E Round, top inside diameter dimension
'2.5 ft

□ Rectangular, top inside dimensions 
length x width

17. Exitaas: Temperature -140-170 °f Volume ~8,500 acfm Velocity ~1.730 ft/min

18. Continuous monitoring equipment: yes □ no
If ves. indicate: Type TBD Manufacturer TBD

Make or Model TBD Pollutant(s) monitored co
' " 1 '. ===== .A.njr.r, ......ar:.",

Emissions Calculations (PTE)

19. Calculated emissions for this device

Page 2 of 3



Instructions

Note: 1. Submit this form in conjunction with Form 1.
2. Call the Division of Air Quality (DAQ) at (801) 536-4000 if you have problems or questions in filling 

out this form. Ask to speak with a New Source Review engineer. We will be glad to help!

This is a general form regarding processes and should be completed by all sources.

Please answer all questions. If the item does not apply to the source operations write “n/a”. If the answer is not 
known write "unknown".

1.

2.
3.

4.
5.

6.

7.

8.

9.

10. 

11. 

12.

13.
14.
15.
16. 
17.

18.

19.

Indicate the generally accepted name for the process (i.e., asphalt batching, glass manufacturing, oil 
refining, etc.).
Specify the end product of this process (i.e., asphaltic concrete, benzene, soaps, etc.).
Indicate the specific process equipment for this form along with the manufacturer, model number, identifying 
name or code year it was or will be installed, and rated (normal) and maximum capacity of equipment. 
Indicate the method of exhaust ventilation and indicate if there are more than one exhausts.
Complete the process equipment's normal operating schedule in hours per day, days per week, and weeks 
per year.
Complete the percent annual production by season for a year’s production of finished units. The four 
seasons should total to 100%.
Specify the average and maximum hourly production rates in pounds. The average is the year's production 
rate divided by the total yearly hours of production or operation.
Specify the annual production for this process equipment and indicate the appropriate units. Estimate the 
annual increase in production.
Check whether the process is continuous, intermittent, or batch. A batch operation normally has significant 
down time between completion and startup of each operation or cycle.
If batch, complete the minutes per production cycle and minutes between the production cycles. A "cycle" 
refers to the time the equipment is in operation.
List all general types of raw materials employed in the process, indicate the principle use (i.e., product, 
binder, catalyst, fuel, etc.) and specify the normal amount used in pounds per hours, tons per year, etc.
If your control device is not listed below complete items a through j. If your process includes any of the 
control devices listed below, please indicate which ones and submit the associated forms with your 
application. The primary collector and secondary collector refer to separate control devices or equipment 
for collecting similar or different air pollutants. If there is a third collector, complete the same data for that 
collector on a separate sheet. Addition information may be attached.

Complete the proper form listed below for any air pollution control device:
Form 3 Afterburners
Form 4 Flares
Form 5 Adsorption Unit
Form 6 Cyclone
Form 7 Condenser
Form 8 Electrostatic Precipitators
Form 9 Scrubber
Form 10 Fabric Filter (Baghouse)

Indicate the company’s identification for the stack or exhaust.
Specify the stack's or exhaust's height, in feet (ft.) above ground and above the attached roof.
Indicate if other sources are also vented to this same stack or exhaust and identify those sources.
Specify the inside dimensions of the stack or exhaust at the outlet to the atmosphere.
Complete the specifications of the stack's or exhaust's exit gas. (Temperature in degrees Fahrenheit, 
volume flow rate in actual cubic feet per minute, and velocity in feet per minute.) If the properties of the exit 
gas vary, use the average values.
Indicate if the stack or exhaust is equipped with air pollution monitoring equipment. If so, specify the type, 
manufacturer, make or model, and the pollutant or pollutants monitored.
Supply calculations for all criteria pollutants and HAPs. Use manufacturers’ data or AP-42 to complete your 
calculations.

f:\aq\engineer\generic\Forms 2010\Form02 Process lnformation.doc 
Revised 12/20/10
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Utah Division of Air Quality
New Source Review Section Company stericycle___________

Site/Source Tooele County, Utah

Form 12 Date February 2015_____________

Incinerators
The proposed facility will consist of two (2) HMIWI units. The values 
presented here represent one (1) unit unless otherwise noted.

General Information

1. Attach process diagrams of the incinerators described on this form See Figure A-1

2. Describe the source of waste:
Hospital/medical/infectious waste

3. Manufacturer of incinerator:
TBD

4. Model name and number:
TBD

5. Type of incinerator: Qplue Cl Single Chamber 

^Multiple Chamber

6. Maximum amount of waste to be incinerated:
4,100 (two units) |b/hr

7. Estimated daily amount of waste to be

incinerated: woo (two umts) ib

8. Height of stack above grade: ~75 ft

9. Height of tallest structures within 150 feet:

N/A Feet

10. Primary burner used: B Yes DNo
Maximum rating ~4 MM BTU/hr (natural gas)

11. Secondary Burner used: Xl Yes No Maximum rating ~8 MM BTU/hr (natural gas)

Description of Typical Waste to Be Incinerated

12. Type of waste to be incinerated:
X Type 0 Trash with 8,500 BTU/lb '

85% moisture, 5% incombustible
X Type 1 Rubbish with 6,500 BTU/lb

25% moisture, 10% incombustible
X Type 2 Refuse with 4,300 BTU/lb

5U% moisture, /% incomDustioie
X Type 3 Garbage with 2,500 BTU/lb

/u% moisture, 5Vo incombustible

X Type 4 Human and animal parts, with 1,000 BTU/lb
10% moisture, 5% incombustible

Type 5 Industrial by-product wastes which are gaseous, 
liquid, & semi-liquid

Type 6 Industrial solid byproduct waste rubber, 
plastic, wood wastes

Type 7 Municipal sewage sludge wastes residue 
from processing of raw sludge
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Incinerator
Form 12 (Continued)

Operational Information

13. Average operation time of incinerator: 24 hrs/day 7 davs/week 52 weeks/vear

14. Maximum operation time of incinerator: 24 hrs/day 7 davs/week 52 weeks/vear

15. Average Temperature: Primary -1 400-1 600 °F Secondary >1.800 °f

16. Residence time: Primary: 4-8 hours seconds (waste) Secondary: >2 seconds(gas)

17. Type of feed to incinerator: Manual X Ram Other

18. Proposed Control Technology: 

Quench Tower
EH Heat Exchanger

X] Dry Scrubber (attach daq Form 9) bed (or equivalent) system. 
XI Wet Scrubber (attach DAQ Form 9)
[X] Baghouse (attach DAQ Form 10)

Each HMIWI will be equipped with SNCR, dry sorbent 
injection (lime, sodium bicarbonate or equivalent), carbon 
injection, a fabric filter, a wet gas absorber, and a carbon

Emission Information

19. Number of identical sources (describe)

Two (2) identical HMIWI units will be installed at the Tooele County facility.

20. Average Operation

Pollutants Concentration or emission rate per identical source Method used to determine 
concentration or emission rate

P<
UP

Pi
IP
c

Ni
&
V<
C(

St

c
(Cl

Ni

See Appendix C
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Incinerator
Form 12 (Continued)

|| Maximum Operation

Contaminant Concentration or Emission Rate per Identical Source Method used to determine 
concentration or emission rate

See Appendix C

Metals (Maximum Operation)

See Appendix C

21. Exhaust Point Information

Flow diagram designation(s) of exhaust point(s):ST01, ST02

Description of exhaust point (location in relation to buildings, direction, hooding, etc.):

Vertical, unrestricted

Exhaust height above grade: -75 Feet Exhaust diameter: -30 Inches

Greatest height of nearby buildings: n/a Feet Exhaust distance from nearest plant boundary: >330 Feet
I Average Operation Maximum Operation ||
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Exhaust gas temperature: -140-170 °F Exhaust gas temperature:-170 °F

Gas flow rate through each exhaust point: -8,500 acfm Gas flow rate through each exhaust point: -10,200 acfm

Instructions - Form 12 Incinerator

NOTE: 1. Submit this form in conjunction with Form 1 and Form 2.
2. Call the Division of Air Quality (DAQ) at (801) 536-4000 if you have problems or questions in 
filling out this form. Ask to speak with a New Source Review engineer. We will be glad to help!

1. Attach flow diagram of the described incinerator.
2. Please describe the source of waste to be incinerated.
3. Supply the name of the manufacturer of the incinerator.
4. Supply the model and number of the incinerator.
5. Indicate the type of incinerator.
6. Specify the maximum amount of waste to be incinerated.
7. Specify the daily amount of waste to be incinerated.
8. Indicate the height of the stack above ground level.
9. Indicate the height of tallest structure within 150 feet.
10. Supply the specifications for primary burner used.
11. Supply the specifications for secondary burner used.
12. Indicate the type of typical waste to be incinerated.
13. Supply the average operation time of the incinerator.
14. Supply the maximum operation time of the incinerator.
15. Supply the average temperature in the primary and secondary chambers.
16. Supply the residence time in the primary and secondary chambers.
17. Indicate what type of feed is used to load the incinerator.
18. Indicate the control technology to be use. Submit the corresponding form, if available, for the control 

technology. Submit specifications for control technology which a form is not available for. Forms 
available are the following:

Form 3 Afterburners
Form 4 Flares
Form 5 Adsorption Unit
Form 6 Cyclone
Form 7 Condenser
Form 8 Electrostatic Precipitators
Form 9 Scrubber
Form 10 Fabric Filter

19. Indicate how many incinerators units are being used.
20. Specify the concentration or emission rate of the listed contaminants for both the average and 

maximum feed rate.
21. Supply the exhaust specifications listed.

U:\aq\ENGINEER\GENERIC\Forms 2010\Form12 lncinerators.doc 
Revised 12/20/10
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UTAH

Utah Division of Air Quality
New Source Review Section Company: Stericycle______

Site/Source: Tooele County, Utah

Form 17
Diesel Powered Standby Generator

Date: February 2015

Company Information

1. Company Name and Address: 2. Company Contact:
Stericycle Jay K. Vance, P.E.

28161 North Keith Drive Environmental Quality Manager

Lake Forest, IL 60045

Phone Number: 1-866-783-7422 Phone Number: 801-936-1260

Fax Number: Fax Number:

3. Installation Address:
Stericycle - Tooele County Facility County where facility is located: Tooele County

9250 Rowley Road

Tooele County, UT 84029 Latitude, Longitude and UTM Coordinates of Facility 
Easting: 354053.5 Northing: 4523486.7

Phone Number: TBD System: UTM Zone 12 Datum: NAD83

Fax Number: TBD

Standby Generator Information

4. Engines:
Maximum Maximum Emission Rate Date the engine

Manufacturer Model Rated Hours of Rate of NOx was constructed
Horsepower or Kilowatts Operation grams/BHP-HR or reconstructed

TBD TBD 500 kw/671 bhp 300 hr/yr ERA Tier 4 TBD

Attach Manufacturer-supplied information

5. Calculated emissions for this equipment:

See Appendix C

Submit calculations as an appendix. If other pollutants are emitted, include the emissions in the appendix.
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Instructions Form 17 - Diesel Powered Standby Generator

Call the Division of Air Quality (DAQ) at (801) 536-4000 if you have problems or questions in filling out 
this form. Ask to speak with a New Source Review engineer. We will be glad to help!

Lines 1 Fill in the name, address, phone number, and fax number of the business applying for the
and 2: permit exemption.

Line 3 Fill in the address where the equipment will be located. Directions to business if needed for remote locations,
i.e., five miles south of Deseret on highway 101, turn left at farmhouse, go 1.5 miles. Identify the county the 
equipment will be located. Also enter the latitude, longitude and UTM coordinates of the facility.

Line 4 Fill in the manufacturer, model, maximum rated horsepower or kilowatts, maximum hours of operation, emission 
rate for NO* in grams/BHP-hr, and the date the engine was constructed or reconstructed. Attach manufacturer 
emission information.
Note: Maximum rated horsepower not to exceed 1000hp or 750 kilowatts. Also maximum hours not to exceed 
300 hours.

Line 5 Supply calculations for all criteria pollutants, greenhouse gases and hazardous air pollutants. Use ERA AP-42 
or manufacturers’ data to complete your calculations. Fill in the name, address, phone number, and fax number 
of the business applying for the

U:\aq\ENGINEER\GENERIC\Forms 2010\Form17 Diesel-fired Standby Generators.doc 
Revised 12/20/10
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APPENDIX B 
SITE PLAN



•***• Stericycle

SITE PLAN

Stericycle, Inc.
Tooele County, Utah Facility
Notice of Intent Application

Stericycle has attached Figure B-l which depicts the layout and building dimensions for the 

Tooele facility. The exact location of each emission point is not yet known; however, all 

emission points will be at least 100 meters from the facility property line. The primary emission 

point (i.e., stack) for each HMIWI is expected to be approximately 75 feet from ground level, 

with a diameter of approximately 30 inches and exhaust flow rate of approximately 4,800 dscfm. 

Figure B-2 is a GIS map of the Tooele County Facility.

The facility will be situated north of Interstate 80 and west of the Great Salt Lake, off Rowley 

Road in Tooele County. The facility will include an approximately 4,000 sq. ft. office, attached 

to an approximately 24,000 sq. ft. fully-enclosed processing and trailer storage area. Exact final 

dimensions of these footprints will be determined during final building design for construction. 

The perimeter of the facility will be paved and landscaped with a secured, fenced enclosure 

surrounding the waste receiving areas.
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Fence

Paved
Area

Front
Lot

Office 
~4,000 sq 

ft
enclosed

area

Undeveloped 
20,000 sq ft

Processing Area 
~24,000 sq ft enclosed area

I

I

Graded, Unpaved Area 
Equipment and Materials Storage

Paved Area 

Rear Lot

Figure B-l - Tooele County Facility Site Plan 
Stericycle, Inc. - Tooele County, UT
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Approximate facility location

L _________ I
2 miles

Based on a Google Earth screenshot taken 1/29/2015.

Stericycle, Inc. 
Tooele County, Utah

N
\

Figure B-2
Facility Location Map
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Stericyde- Stericycle, Inc.
Tooele County, Utah Facility
Notice of Intent Application

EMISSIONS INVENTORY

This section provides an overview of the emissions data developed and relied upon for this NOI 

application. The facility’s potential to emit (PTE) takes into account air pollution controls, 

maximum expected operating time, and maximum expected material throughputs.

The PTE of criteria pollutants, greenhouse gas (GHG) pollutants, hazardous air pollutants 

(HAPs), and other non-HAPs from the proposed HMIWI units were calculated using a 

combination of 40 CFR Part 60, Subpart Ec emission concentration limits, U.S. EPA’s “AP-42 

Compilation of Air Pollutant Emission Factors,” 40 CFR Part 98 Tables C-l and C-2 emission 

factors, and engineering judgment. The PTE from the proposed HMIWI units was calculated for 

both normal operating conditions (i.e., HMI waste combustion), as well as startup conditions 

(i.e., supplemental natural gas firing for purposes of preheating the combustion chambers). The 

PTE from HMI waste combustion was calculated using engineering design parameters, a 

maximum HMI waste feed rate of 2,050 pounds per hour per unit, and 8,760 hours per year of 

operation. The PTE from supplemental natural gas was calculated based on a combined 

maximum total burner rating of approximately 12 MMBtu/hr per HMIWI, and conservatively 

assumes 8,760 hours per year of natural gas combustion. In reality, natural gas will only be 

utilized when necessary to maintain the combustion temperature and to preheat the chambers 

during startup.

Calculations for uncontrolled emission rates from the proposed HMIWI units as specified in 

R307-401-5(2)(b) are also provided. Uncontrolled emissions are based on AP-42 emission 

factors unless otherwise noted.

The PTE from the emergency generator was calculated using a combination of the applicable 

Tier 4 emission standards, AP-42 emission factors, and 40 CFR Part 98 emission factors. The 

PTE assumes that the diesel-fired emergency generator, rated at 500 kW, will operate no more 

than 300 hours per year.
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Stericycle, Inc.
Tooele County, Utah Facility
Notice of Intent Application

•***• Stericycle’

The PTE for particulate matter (PM) from the dry sorbent storage silo was calculated assuming 

an outlet PM grain loading of 0.02 gr/dscf and 100 hours of operation (i.e., during pneumatic 

loading) per year.

Emission calculation Tables C-l through C-4 follow this section and provide additional 

calculation details.
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Table C-1

Sterlcycle, Inc. - Tooele, UT Facility

Summary of Proposed Incinerator Potential to Emit from HMI Waste Combustion (2 HMIWI)

Pollutant
Uncontrolled 

Emission Factor
Units Emission Factor Source

Controlled Emission 
Factor

Units Emission Factor Source

Uncontrolled Potential 
to Emit™

Controlled Potential to 
Emit10

(lb/br) 1 (tons/yr) 0b/hr) 11 (tons/yr)
Criteria Pollutants

PMIC"0' 4.67 Ib/ton AP-42 Chapter 2.3IW 0 0080 gr/dsd'tSj 7% 0: 40 CFR Part 60. Subpart Fc™ 957 41 93 044 1.93

4 67 Ib/ton AP-42 Chapter 2.3<w 0 0080 gr/dsef @ 7% Oi ■
Engineering Estimate10 9 57 41 93 044 ' 1.93

PM, ,M 4 67 Ib/ton AP-42 Chapter 2 3<bl 0.0080 gr/dsef @ 7% 0:
Engineering Estimate'0 9 57 41 93 044 1 93

COidl 11 ppmv (a} 7% Q: 40 CFR Part 60, Subparl Ec1*’ 11 ppmv («i 7a/o Oj 40 CFR Part 60, Subpart Pc'*1 031 1 35 031 1 35

so2"“ 2 17 Ib/ton AP-42 Chapter 2 3IW 8.1 ppmv (a> 7% O.
40 CFR Part 60, Subpart F-c'*1 445 19 48 0 52 2 28

NOxai 7.32 Ib/ton Engineering Estimate 140 ppmv (a; 7% O. 40 CFR Part 60, Subpart Ec"1 15 00 65 68 6 45 28 24

voc 0 290 Ib'ton AP-42 Chapter 2 3,m 4.7 IE-02 Ib/ton AP-42 Chapter 2 3™ 061 2 68 9 66E-02 0 42

GHCs
CO,elsl

- 7,964.58 34,884 84 : 7,964 58 34,884 84

CO, 199.96 Ib/MMBiu 40 CFR Fart 98 - Table C-1 199 96 Ib/MMBtu j 40 CFR Fart 98 - Table C-l 7.788.40 34,113.21 7,788 40 34,113.21

ch4 ;
0 07 1 Ib/MMBtu 40 CFR Fan 98 - Table C-2 0.07 Ib/MMBtu ! 40 CFR Pan 98 - Table C-2 2 75 12 04 2 75 12 04

n3o 0 01 Ib/MMBtu 40 CFR Part 98 - Table C-2 0 01 Ib/MMBtu 40 CFR Part 98 ■ Table C-2 0 36 1 58 0 36 1 58

HAPj

Hydrogen Chlot tde(ai 33 5 | Ib/ton AP-42 Chapter 2.3lb' 5.1 ppmv ® 7% 0; 40 CFR Part 60, Subpart Ec111 68 68 300 80 0 19 0.82
Dioxtns/Furans (as Total CDD)(d* , 2 13E-05 ib/ton AP-42 Chapter 2 3<bl 4 1 gr/l()A9 dset® 7%Oa j 40 CFR Part 60, Subpart F.c1,1 4 37E-05 1 91E-04 2 26E-07 9 90E-07
Lead'"" 7 28H-02 Ib/ton AP-42 Chapter 2 3"” 0 00030 gr/IOA3 dsef® 7%Oj 40 CFR Part 60, Subpart Ec1*' 1 49E-01 0 65 1 65E-05 7 24E-05
Cadmium1® 5 48E-03 Ib/lon AP-42 Chapter 2.3™ ' 0 000057

gr/ IQ"'} dsef ® 7% 02
| 40 CFR Part 60, Subpart Ec1*’

I I2E-02 4 92E-02 3 14E-06 1 38E-05

Mercury111' 7.66h-04 Ib/ton Engineering Estimate | 0 00057 gr/IOA3 dsef @ 7%O; 40 CFR Part 60, Subpart Ec11’ 1 57E-03 6 88E-03 3.14E-05 1.3SE-04

Chlorine 1.05E-0I Ib/ton AP-42 Chapter 2 3™ 1 05E-0I Ib/ton AP-42 Chapter 2 3™ 0 22 0 94 2 I5E-01 9.43E-01

Antimony 1 28E-02 Ib/ton AP-42 Chapter 2.3™ 1 5 IE-04 Ib/ton AP-42 Chapter 2 3™ 2 62E-02 1 15E-01 3 I0E-04 1 36E-03

Arsenic 2 42E-04 , Ib/ton AP-42 Chapter 2 3lbl ; 1.46E-05 Ib/ton AP-42 Chapter 2 3™ 4 96E-04 2 I7E-03 2.99E-05 1.31E-04

Beryllium 6 25E-06 Ib/ton AP-42 Chapter 2 3™ , 3.K4E-06 Ib/ton AP-42 Chapter 2 3™ 1 28E-05 5 61E-05 7 87E-06 3.45E-05

Chromium 7 75E-04 Ib/ton AP-42 Chapter 2 3™ ; 3.96F-05 Ib/ton AP-42 Chapter 2 3 I 59E-03 6 96E-03 8 I2F^05 3 56E-04

Hydrogen Fluondc 0 140 Ib/lon AP-42 Chapter 2 3™ 1 33E-02 Ib/ton AP-42 Chapter 2 3™ 3 05E-01 1 34hH>0 2.73E-02 1 I9E-01

Manganese
5.67E-04 ' Ib/lon AP-42 Chapter 2.3™ ■ 5 67E-04 Ib/ton AP-42 Chapter 2 3™ 1 I6F.-03 5.09E-03 1 I6E-03 5.09E-03

Nickel 5 90E-04 tb/ton AP-42 Chapter 2 3™ 2 84E-04 Ib/ton AP-42 Chapter 2 3™ 1 21E-03 5 30E-03 5 82E-04 2 55E-03

Total PCBs 4 65E-05 . Ib/ton
’

AP-42 Chapter 2 3™ j 4 65E-05 Ib/ton
| AP-42 Chapter 2 3™

9 53E-05 4 18E-04 9 53E-05 4.18E-04

Total HAPs 69 39 303 92 0 43 l 89

Other Non-HAPs

Aluminum 1 05F--02 1 Ib/ton AP-42 Chapter 2 3™ i 2 99E-03 Ib/ton AP-42 Chapter 2 3™ 2 15E-02 9 43E-02 6 13E-03 2 68E-02

Barium 3 24E-03 Ib/ton AP-42 Chapter 2.3™ f 7 39E-05 Ib/ton | AP-42 Chapter 2 3™ 6 64F-03 2 91F-02 1.5 IE-04 6.64E-04

Copper 1 25E-02 Ib/ton AP-42 Chapter 2 3™ I 2.75E-04 Ib/ton AP-42 Chapter 2.3™ 2 56F-02 1 12F-01 5 64E-04 2.47b-03

Hydrogen Bromide 4 33E-02 Ib/ton AP-42 Chapter 2 3 1 4 42E-03 Ib/ton AP-42 Chapter 2 3™ 8 88E-02 3 89E-01 9 06E-03 3 97E-02

Iron 1 44E-02 Ib/ton AP-42 Chapter 2 3™ 1 44E-02 Ib/ton AP-42 Chapter 2 3™ 2 95E-02 1 29E-01 2 95E-02 1 29E-01

Silver 2.26E-04 Ib/ton AP-42 Chapter 2.3™ ! 7 19E-05 Ib/ton AP-42 Chapter 2 3™ 4 63E-04 2.03E-03 1.47E-04 6 46E-04

SO, 9 07F.-03 Ib’ton AP-42 Chapter 2.3™ 9.07F-03 Ib/Um AP-42 Chapter 2 3™ 1 86E-02 8 I4F-02 1 86E-02 8 14 E-02

Thallium 1 10F-03 Ib/ton AP-42 Chaptei 2.3'b, ; 1 I0E-03 Ib/lon ! AP-42 Chapter 2 3"” 2 26E-03 9.88E-03 2 26E-03 9 88F-03

Ammonia 1 00 ppm Engineering Estimate 1 00
__________ ______________

Engineering Estimate 1 71E-02 7.47E-02 1.71 E-02 7 47E-02

Fmisurtn faciort cquivakni 10 emission luniunont pursuanl 10 40 t'FR Pari M, Snbpari Ec XtanJurJ-: <>/Pcriormuru c/.v AVn SiuinmarvSoiirc-s Hospital MoJuat/lufci./i.-ur Iiuiinruinr\

,h) Emissirm factori from Chapter 2 3 (Medical Waste Incinerannn), Tables 2 3-1 through 2 3-11 ofU S EPA'a AP-42 Compilation of Air Pollutant Emission Factors. July I9V3

C-3



Table C-1 (continued)

Siencycle has conscrvam cly j^sumct! thji PM-PKii~PM;^ 

"" 40 CFR Part 60. Subpan Fl HMIWI ro^ulalcd pdlulanl* 

w‘ rimwion calcuLmoiih .tre based on the following

Exhaust Gas Parameters

9,508 dsefni (total)

tl 50 %(),

Operating Parameters

8,760 hr/year

2,000 Ib/ton

2 20462 lb,1<g

2 number of incinerators

9,500 BTU/lb waite'0

18,000 tons of waste/year (total)

4,100 lb waste/hr (.total)

Molecular Weight

CO 28.00 Ib/lbmole

SO; 64 06 Ib/lbmole

NO; 46 01 Ib/lbmolc

HCI 36 45 ib/lbmole

nh3 17 03 Ib/lbmole

in Waste heating value based on engineering expenenco 

CO:e is tarbon dioxide equivalent, calculated according to 40 CFR Pan 98 Equation A-1

* _ where GHGj = annual nuus cmisgions orpieenhousc gas i (mclnc lons/ycar)

C02e = 1IG t X OWP, GWP, - global warming polenua] ot greenhouse gas i from Table A-1 (below)

fl Table A-1 ||

Pollutant GWP (100 year)
CO; l

ch4 25

N;0 298
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Table C-2
Stericycle, Inc. - Tooele, UT Facility

Summary of Proposed Incinerator Potential to Emit from Auxiliary Natural Gas Combustion

Pollutant Emission Factor
Potential to Emit(g)

(Ib/hr) | (tons/yr)

Criteria Pollutants

PM See Footnote (e)

PM,0 See Footnote (e)

pm25 See Footnote (e)

CO See Footnote (e)

so2 See Footnote (e)

NO* See Footnote (e)

voc 5.5 Ib/MMCF <a) 0.13 1 0.57

GHGs
C02e<n 2,810.35 12,309.34

C02 53.06 kg C02/MMBtu fbl 2,807.45 12,296.64

ch4 1.00E-03 kg CHj MMBtu (b) 5.29E-02 2.32E-01

N,0 1.00E-04 kgN,0/MMBtu (b) 5.29E-03 2.32E-02

HAPs

Lead See Footnote (e)

Cadmium See Footnote (e)

Mercury See Footnote (e)

2-Methylnaphthalene 2.40E-05 Ib/MMCF M 5.65E-07 2.47E-06

3-Methylchloranthrene 1.80E-06 Ib/MMCF (c) 4.24E-08 1.86E-07

7,12-Dimethy lbenz(a)anthracene 1.60E-05 Ib/MMCF (c’ 3.76E-07 1.65E-06

Acenaphthene 1.80E-06 Ib/MMCF w 4.24E-08 1.86E-07

Acenaphthylene ____1.80E-06 Ib/MMCF w 4.24E-08 1.86E-07

Anthracene 2.40E-06 Ib/MMCF |c) 5.65E-08 2.47E-07

Benz(a)anthracene 1.80E-06 Ib/MMCF <c) 4.24E-08 1.86E-07

Benzene 2.10E-03 Ib/MMCF <c) 4.94E-05 2.16E-04

Benzo(a)pyrene 1.20E-06 Ib/MMCF <c) 2.82E-08 1.24E-07

Benzo(b)fluoranthene 1.80E-06 Ib/MMCF 4.24E-08 1.86E-07

Benzo(g,h,i)perylene L20E-06 Ib/MMCF M 2.82E-08 1.24E-07

Benzo(k) fl uoranthene 1.80E-06 Ib/MMCF {c) 4.24E-08 1.86E-07

Chrysene 1.80E-06 Ib/MMCF M 4.24E-08 1.86E-07

Dibenzo(a,h)anthracene 1.20E-06 Ib/MMCF <c) 2.82E-08 1.24E-07

Dichlorobenzene 1.20E-03 Ib/MMCF <c) 2.82E-05 1.24E-04

Fluoranthene 3.00E-06 Ib/MMCF (c) 7.06E-08 3.09E-07

Fluorene 2.80E-06 Ib/MMCF (t) 6.59E-08 2.89E-07

Fonnaldehyde 7.50E-02 Ib/MMCF <c) 1.76E-03 7.73E-03

Hexane 1.80E+00 IbMMCF (c) 4.24E-02 1.86E-0I

Indeno( 1,2,3 -cd)pyrene 1.80E-06 Ib/MMCF <c> 4.24E-08 1.86E-07

Naphthalene 6.10E-04 IbMMCF (c> 1.44E-05 6.29E-05

Phenanathrene 1.70E-05 Ib/MMCF (c' 4.00E-07 1.75E-06

Pyrene 5.00E-06 Ib/MMCF 1.18E-07 5.15E-07

Toluene 3.40E-03 IbMMCF (c) 8.00E-05 3.50E-04
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Table C-2 (continued)

Pollutant Emission Factor
Potential to Emit(E)

(Ib/hr) (tons/yr)

Arsenic 2.00E-04 Ib/MMCF ^ 4.71E-06 2.06E-05

Beryllium 1.20E-05 Ib/MMCF ^ 2.82E-07 1.24E-06

Chromium 1.40E-03 Ib/MMCF ,d) 3.29E-05 1.44E-04

Cobalt 8.40E-05 Ib/MMCF ld) 1.98E-06 8.66E-06

Manganese 3.80E-04 Ib/MMCF <d) 8.94E-06 3.92E-05

Nickel 2.10E-03 Ib/MMCF (d) 4.94E-05 2.16E-04

Selenium 2.40E-05 Ib/MMCF ‘d) 5.65E-07 2.47E-06

Total HAPs - - 4.44E-02 1.94E-01

Other Non-HAPs

Butane 2.10E+00 Ib/MMCF M 4.94E-02 2.16E-01

Ethane 3.10E+00 Ib/MMCF (c| 7.29E-02 _ 3.19E-01

Pentane 2.60E+00 Ib/MMCF (c) 6.12E-02 2.68E-01

Propane 1.60E+00 Ib/MMCF (c) 3.76E-02 1.65E-01

Barium 4.40E-03 Ib/MMCF (d) 1.04E-04 4.53E-04

Copper 8.50E-04 Ib/MMCF (dl 2.00E-05 8.76E-05

Molybdenum 1.10E-03 Ib/MMCF (d) 2.59E-05 1.13E-04

Vanadium 2 30E-03 Ib/MMCF (dl 5.41E-05 2.37E-04

Zinc 2.90E-02 Ib/MMCF (d) 6.82E-04 2.99E-03

w Emission factors from Chapter 1 4 fNatural Gas Combustion), Table 1.4-2 of U.S. EPA’s AP-42 Compilation of Air Pollutant Emission Factors, July 1998. 

tl>> Emission factors from 40 CFR Part 98 Tables C-I and C-2

(0 Emission factors from Chapter 1.4 fNatural Gas Combustion), Table 1.4-3 of U.S. EPA's AP-42 Compilation of Air Pollutant Emission Factors, July 1998.

<d> Emission factors from Chapter 1.4 (Natural Gas Combustion). Table 1.4-4 of U S. EPA's AP42 Compilation of Air Pollutant Emission Factors, July 1998.

(e’ Emissions of these pollutants are regulated by 40 CFR Part 60. Subpart Ec - Standards of Performance for New Stationary Sources Hospital/Medical/Infectious Waste 

Incinerators and are accounted for in Table C-l

^ C02e is carbon dioxide equivalent, calculated according to 40 CFR Part 98 Equation A-l

n where GHG, = annual mass emissions of greenhouse gas i (metric tons/ycar)
C02e = ^ , Cj H G . X GWP' GWP, = global warming potential of greenhouse gas i from Table A-l (below)

/ = l
Table A-l

Pollutant GWP (WO year)
C02 1
ch4 25
n2o 298

Emission calculations are based on the followmg information-

Unit Parameters ||

24.00 MMBtu/hr

1,020 MMBtu/MMCF

23.53 MCF/hr

8,760 hrs/year

206.12 MMCF/year
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Table C-3
Stericycle, Inc. - Tooele, UT Facility 

Summary of Proposed Emergency Generator Potential to Emit

Pollutant Emission Factor
Potential to Emit

(lb/hr)<,’ (tons/yr)"”

Criteria Pollutants

PM 0.02 g/kW-hr(E' 0.02 3.31E-03

PMI0 0.02 g,1cW-hrlh> 0 02
3.3 IE-03"

pm:5 0 02 g/kW-hr(bl 0.02 3.31E-03

CO 3 50 g/kW-hr18’ 3 86 0 58

SO, 8 09E-04 Ib/hp-hr ^ 0.54 0 08

NOx 0 40 &TcW-hr(lp 0.44 0.07

VOC 7 05E-04 [b/hp-hr,L' 0.47 0 07

GHGs
C02e‘,> :.v -- •{. 818.07 122 71

co. 73.96 kg CO;/MMBtu m 815.27 122.29

ch4 3.00E-03 kg CfVMMBtu 0 03 4.96E-03

N,0 6 OOE-04 kg N,0,'MMBtu “1' 001 9.92E-04

HAPs

Benzene 7 76E-04 lb/MMBru,e) 3 88E-03 5.82E-04

Toluene 2 81E-04 Ib/MMBtu"1 1.41E-03 2.11E-04

Xylenes 1 93E-04 Ib/MMBtu''' 9 65E-04 1.45E-04

Formaldehyde 7.89E-05 Ib/MMBtu'" 3 95E-04 5.92E-05

Acetaldehyde 2.52E-05 Ib/MMBtu1" 1 26E-04 1 89E-05

Acrolein 7.88E-06 lb,'MMBtu'" 3 94E-05 5 9IE-06

Naphthalene 1 30E-04 Ib/MMBtu"1 6.50E-04 9.75E-05

Acenaphthylene 9 23E-06 Ib/MMBtu"' 4 62E-05 6 92E-06

Acenaphthene 4 68E-06 Ib/MMBtu"' 2 34E-05 3.51E-06

Fluorene 1 28E-05 Ib/MMBtu'0 6 40E-05 9.60E-06

Pbenanthrene 4.08E-05 Ib/MMBtu'1’ 2 04E-04 3.06E-05

Anthracene 1 23E-06 Ib/MMBtu10 6 15E-06 9.23E-07

Fluoranthene 4 03E-06 Ib/MMBtu10 2 02E-05 3.02E-06

Pyrene 3 7IE-06 Ib/MMBtu'0 1 86E-05 2 78E-06

Benzo(a)anthraccnc 6.22E-07 Ib/MMBtu'0 3 11E-06 4 67E-07

Chrysene 1 53E-06 Ib/MMBtu10 7.65E-06 1.15E-06

Benzo( b) fluoranthene 1.11E-06 Ib/MMBtu10 5.55E-06 8.33E-07

Benzo(k)fluoranthene 2.18E-07 Ib/MMBtu'0 1.09E-06 1.64E-07

Benzo(a)pyrene 2.57E-07 lb/MMBtu‘" 1.29E-06 1.93E-07

Indeno( l ,2,3-cd)pyrene 4 I4E-07 Ib/MMBtu'0 2.07E-06 3.1 IE-07

Dibenz(a,h)anthracene 3.46E-07 Ib/MMBtu"’ 1.73E-06 2 60E-07

Benzo(g,h,i>pcrylene 5.56E-07 Ib/MMBtu"’ 2 78E-06 4 17E-07

Total HAPs 7 87E-03 1.18E-03

Other Non-HAPs

Propylene
2.79E-03 Ib/MMEtu"’ i 001 2.09E-03

Short term emission rates calculated assuming that a 500 ckW, 671 HP emergency generator operates at tull capacity Non-cntena pollutants assume a heat input of 
5 0 MMBtu per hour of diesel fuel

Annual emissions calculated assuming 300 hours of operation per year
10 Emission factors from Chapter 3 4, Table 3 4-1 of U S EPA's AP-42 Compilation of Air Pollutant Emission Factors. October 1996 S02 emissions were developed 
using a fuel sulfur content o( 0 1 %
l,1> Emission factors from 40 CFR Pan 98 Tables C-l and C-2

Emission factors from Chapter 3 4. Table 3.4-3 of U S EPA's AP-42 Compilation of Air Pollutant Emission Factors October 19%
!f’ Emission factors from Chapter 3 4, Table 3 4-4 of U S EPA's AP42 Compilation ol Air Pollutant Emission Factors, October 1996 

Emission factors equivalent to Tier 4 Emission Standards for 450<kW<560 power rating 
^ Stericycle conservatively assumes that PM=PMlfl=PM2 *

CO:e is carbon dioxide equivalent, calculated according to 40 CFR Part 98 Equation A-1
where G11G, = annual mass emissions of greenhouse gas i (metnc tons/year)

GHG X GWP GWP, = global wanning potenual of greenhouse gas i from Table A-l (below)
< = 1

II Table A-l

|| Pollutant GWP (WO year)
co2 1

CH4 25

n2o 298
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Table C-4

Stericycle, Inc. - Tooele, UT Facility

Summary of Proposed Potential to Emit Fugitive PM from the Dry Sorbent Silo

Pollutant Emission Factor
Potential to Emit(c)

(Ib/hr) | (tons/yr)
Criteria Pollutants

PM(b) 0.02 gr/dscf00 0.11 0.01
PM10<b> 0.02 gr/dsc^3’ 0.11 0.01
pm2/> 0.02 gr/dsc^1 0.11 0.01

(J| Engineering estimate.

<b) Stericycle has conservatively assumed that PM=PM1o=PM25. 

<c) Emission calculations are based on the following information:

Unit Parameters

7,000 gr/lb
650 dscfm

60 m in/hr
2,000 Ibs/ton

100 hrs/year
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Table D-1

Stericycle, Inc. - Tooele, UT Facility 

Summary of Proposed Facility Potential to Emit (NOI Form la)

Pollutants
Permitted Emissions Emissions Increases Proposed Emissions Uncontrolled Emissions

(tons/year) (tons/year) (toos/year) (tons/year)

Criteria Pollutants
PM 0.00 1 94 1 94 41 94

PM,„ 0 00 1 94 1.94 41 94

PM, 5 0 00 1 94 l 94 41.94

CO 0 00 1.93 1 93 1 93

SO; 0.00 2.36 2 36 19 57

NOx 0 00 28 31 28 31 65 75

voc 0.00 1 06 1 06 3 32

Greenhouse Gases1” Mass Basis CO,e Mass Basis CO.e Mass Basis CO,e Mass Basis co^

CO; 0 00 000 46,532 14 46,532 14 46.532.14 46,532 14 46,532 14 46.532.14

ch4 000 0 00 12 27 306 81 12 27 306.81 12 27 306 81

N;0 000 0.00 1.60 477.94 1.60 477 94 l 60 477 94

MFCs N/A N/A N/A N/A

PFCs N/A N/A N/A N/A

SF* N'A N/A N/A N/A

Total HAPs 0.00 2 08 208 304 12

Hydrogen Chlonde 0.00 8 15E-01 8 15E-01 301E+02

Dtoxins/Furans 0.00 9 90E-07 9 90E-07 1.91E-04

Uad 0 00 7.24E-05 7.24E-05 6 54E-01

Cadnuum 0 00 1 38E-05 1 38E-05 4 92E-02

Mercury 000 1.38E-04 1 38E-04 6 88E-03

Chlorme 0 00 9.43E-01 9 43E-01 9.43E-01

Antimony 0 00 1 36E-03 1 36E-03 1 15E-01

Arsenic 0.00 1 52E-04 1 52E-04 2 19E-03

BeryUtum 0 00 3 57E-05 3 57E-05 5 74E-05

Chromium 000 5 OOE-04 5 OOE-04 7 10E-03

Hydrogen Fluonde 0 00 1 19E-01 1 19E-01 1 34E+00

Manganese 0 00 5 13E-03 5 13E-03 5 13E-03

Nickel 0 00 2 77E-03 2 77E-03 5 51E-03

Total PCBs 000 4T8E-04 4.18E-04 4 18E-04

2-Methvlnaphthalene 0.00 2 47E-06 2 47E-06 2.47E-06

3-Methylchioranthrene 0 00 1 86E-07 1 86E-07 1 S6E-07

7,12-Dimcthvlbenz(a)amhraccnc 000 1 65E-06 I 65E-06 1 65E-06

Acenaphthene 0 00 3 70E-06 i 3 70E-06 3 70E-06

Acenaphthylene 0 00 7 I IE-06 7 11E-06 7 11E-06

Anthracene 000 1 17E-06 1 17E-06 1.17E-06

Benz(a)anthracene 0 00 6.52E-07 6 52E-07 6.52E-07

Benzene 0.00 7 98E-04 7 98E-04 7.98E-04

BenzoMpyrene 0 00 3.16E-07 3 16E-07 3 16E-07

B enzo( b )fluoranthene 0.00 1 02E-06 1 02E-06 1 02E-06

Bcnzo(g,h,i)perylene 0 00 5 41E-07 5 41E-07 5 41E-07

Benzo(k)fluoranthene 0.00 3 49E-07 3 49E-07 3 49E-07

Chrysene 0 00 1 33E-0b I.33E-06 l 33E-06

Dtbcnzo(a,h)anthraecnc 0 00 3 83E-07 3.83E-07 3.83E-07

Dtchlorobenzene 0.00 1 24E-04 1 24E-04 1.24E-04

Fluoranthene 0 00 3 33E-06 3 33E-06 3 33E-06

Fluorenc 0.00 9 89E-06 9.89E-06 9 89E-06

Formaldehyde 000 7 79E-03 7.79E-03 7 79E-03

Hexane 0 00 1 86E-01 1 86E-01 I 86E-01

Indeno( 1.2,3-cd)pvrene 0 00 4 96E-07 4.96E-07 4 96E-07

Naphthalene 0 00 1 60E-04 1 60E-04 1 60E-04

Phcnanathrcne 0 00 3 24E-05 3 24E-05 3 24E-05

Pyrene 0.00 3.30E-06 3 30F-06 3 30E-06

Toluene 0 00 5 61E-04 5 6IE-04 5 61E-04

Cobalt 0 00 8 66E-06 S.66E-06 8 66E-06

Selenium 0.00 2.47E-06 2 47E-06 2 47E-06

Xylenes 0 00 1 45E-04 1 45E-04 1 45E-04

Acetaldehyde 0 00 1 89E-05 1 89E-05 1 89E-05

Acrolein 0 00 5 91E-06 5.91E-06 5 91E-06

(1' CO;e is carbon dioxide equivalent, calculated according to 40 CFR Part 98 Equation A-l

rt ' where GH(j, - annual mass emissions of p-eenhotise gas t (metric tons/year)
C02 e = / . GHG, X G WPl GWP, - global warming potential of greenhouse gas i from Table A-1 (below)

|| Table A-l

Pollutant GWP HOO vear)
co2 1

CH„ 25

NjO 298
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SOURCE SIZE DETERMINATION

There are three (3) air quality programs under which a facility can be classified as a “major” 

source:

1. 40 CFR Part 70 and R307-415 - Title V Operating Permit Program

2. 40 CFR §52.21, R307-405, and R307-403 - New Source Review (Prevention of 

Significant Deterioration and Nonattainment New Source Review)

3. 40 CFR Part 63 - Hazardous Air Pollutants (HAPs)

The following sections address each of the three (3) air quality programs under which a facility 

can be classified as a major source.

TITLE V OPERATING PERMIT PROGRAM

The Tooele facility will be located in an attainment or unclassifiable area of Tooele County for 

all pollutants; therefore, the Title V emissions threshold is 100 tons per year of any air pollutant 

subject to regulation. The Tooele facility will not emit any air pollutants subject to regulation in 

excess of 100 tons per year, and therefore, will not be considered a major source with respect to 

the emissions thresholds of the Title V Operating Permit program. However, the Tooele facility 

will be subject to the Title V Operating Permit Program and Utah’s Title V Permit Regulations 

(R307-415) as a regulated source under 40 CFR Part 60, Subpart Ec pursuant to 40 CFR 

§60.50c(l). Please see Appendix I for further discussion of the facility’s Title V applicability.

NEW SOURCE REVIEW

New Source Review (NSR) permitting requirements potentially apply to new major stationary 

sources and major modifications to major stationary sources. Within the NSR program, major 

stationary sources may need to be evaluated for Prevention of Significant Deterioration (PSD) 

applicability in areas designated as attainment or unclassifiable with respect to the National 

Ambient Air Quality Standards (NAAQS), and Nonattainment New Source Review (NNSR) 

applicability in areas designated as nonattainment with respect to the NAAQS. The Tooele 

facility will be located in an attainment or unclassifiable area of Tooele County; therefore, 

NNSR requirements do not apply and are not discussed further herein.
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A major stationary source with respect to PSD is defined at 40 CFR §52.21(b)(l)(i) as any 

source with the potential to emit greater than 250 tons per year of any regulated NSR pollutant or 

any stationary source defined as one of the 28 source categories listed in 40 CFR 

§52.21(b)(l)(i)(a) with the potential to emit greater than 100 tons per year of any regulated NSR 

pollutant. Hospital, medical, and infectious waste incineration is not one of the 28 listed source 

categories; therefore, the Tooele facility will be subject to the 250 tons per year threshold. The 

Tooele facility will not have the potential to emit more than 250 tons per year of any regulated 

NSR pollutant; therefore, the facility will not be a major source with respect to PSD. Please see 

Appendix I for further discussion of PSD and NNSR applicability.

HAZARDOUS AIR POLLUTANTS

A major source of hazardous air pollutants (HAPs) is defined as a source with the facility-wide 

potential to emit any single HAP of 10 tons per year or more, or with a facility-wide potential to 

emit total HAPs of 25 tons per year or more. The Tooele facility will not be a major source of 

HAPs; rather, it will be an area source of HAPs. An area source of HAPs is a source that emits 

HAPs, but does not qualify as a major source.

Stericycle'
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OFFSET REQUIREMENTS

Parts of Tooele County are classified as nonattainment with respect to the NAAQS for the 2006 

24-hour PM2.5 standard and for the 1971 SO2 primary and secondary standards. However, the 

location of the proposed Tooele facility is not within the nonattainment portions of Tooele 

County. Therefore, NNSR applicability does not need to be evaluated and offset requirements 

are not required. Please refer to Figures F-l and F-2 for maps depicting the location of the 

Tooele facility with respect to nonattainment areas for pollutants for which Tooele County is in 

partial nonattainment. Please refer to Appendix I for further discussion.
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Figure F-l
Proposed Tooele Facility Location Compared to PM2 5 Attainment Status
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Figure F-2

Proposed Tooele Facility Location Compared to S02 Attainment Status
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• •_

BEST AVAILABLE CONTROL TECHNOLOGY (BACT) ANALYSIS

Pursuant to R307-401-8, permit applicants must demonstrate that the degree of pollution control 

for emissions, including fugitive emissions and fugitive dust, is at least best available control 

technology (BACT). Pursuant to R307-401-2:

"BACT means an emissions limitation (including a visible emissions standard) 
based on the maximum degree of reduction for each air contaminant which would 
be emitted from any proposed stationary source or modification which the 
director, on a case-by-case basis, taking into account energy, environmental, and 
economic impacts and other costs, determines is achievable for such source or 
modification through application of production processes or available methods, 
systems, and techniques, including fuel cleaning or treatment or innovative fuel 
combustion techniques for control of such pollutant. In no event shall application 
of best available control technology result in emissions of any pollutant which 
would exceed the emissions allowed by any applicable standard under 40 CFR 
parts 60 and 61. If the director determines that technological or economic 
limitations on the application of measurement methodology to a particular 
emissions unit would make the imposition of an emissions standard infeasible, a 
design, equipment, work practice, operational standard or combination thereof, 
may be prescribed instead to satisfy the requirement for the application of best 
available control technology. Such standard shall, to the degree possible, set forth 
the emissions reduction achievable by implementation of such design, equipment, 
work practice or operation, and shall provide for compliance by means which 
achieve equivalent results."

UDAQ guidance recommends that BACT evaluations be completed by evaluating the 
following five criteria:

1. Energy impacts

2. Environmental impacts

3. Economic impacts

4. Other considerations

5. Cost calculation

Specifically, UDAQ recommends that BACT evaluations be completed using a “top-down” 

approach. U.S. EPA Guidance further recommends that BACT analyses be conducted using a 

step-by-step approach, including the following five basic steps:

■ Step 1: Identify All Available Control Technologies. Compile all potential control 

technologies available. The list should not exclude technologies implemented outside of 

the United States.
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■ Step 2: Eliminate Technically Infeasible Options. Determine if any of the technologies 

identified in Step 1 are not technically feasible based on physical, chemical, and 

engineering principles.

■ Step 3: Rank Remaining Control Technologies by Control Effectiveness. Rank the 

remaining control technologies that were not eliminated in Step 2 in order of most 

effective (i.e., lowest emission rate) to the least effective (i.e., highest emission rate). 

Evaluate each technology based on economic, environmental, and energy impacts.

■ Step 4: Evaluate Most Effective Controls and Document Results. Objectively evaluate 

the information developed in Step 3 to determine whether economic, environmental, or 

energy impacts are sufficient to justify exclusion of the technology. Begin the analysis 

with the top ranked technology and continue until the technology under consideration 

cannot be eliminated by any environmental, economic, or energy impacts which justify 

that the alternative is inappropriate as BACT.

■ Step 5: Identify BACT. Select the highest ranked remaining technology as BACT.

Stericycle understands that the use of a Tier 4 engine is considered BACT for emergency 

generators in Utah. Stericycle’s proposed emergency generator will utilize a Tier 4 engine to 

satisfy BACT; therefore a full BACT evaluation for the engine is not included herein.

A BACT evaluation has been conducted for the proposed HMIWIs. This evaluation is also 

intended to satisfy the siting requirements contained in 40 CFR Part 60, Subpart Ec. 

Specifically, a siting analysis is required for new HMIWI pursuant to §60.54c(a), which “shall 

consider air pollution control alternatives that minimize, on a site-specific basis, to the maximum 

extent practicable, potential risks to public health or the environment. In considering such 

alternatives, the analysis may consider costs, energy impacts, non-air environmental impacts, or 

any other factors related to the practicability of the alternatives.” §60.54c(b) goes on to state that 

“analyses of facility impacts prepared to comply with State, local, or other Federal regulatory 

requirements may be used to satisfy the requirements of this section, as long as they include the 

consideration of air pollution control alternatives specified in paragraph (a) of this section.” 

Pursuant to §60.54c(c) and §60.58c(a)(l)(iii), the siting analysis must be submitted “prior to
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commencement of construction.” This evaluation and submittal with the NOI application 

satisfies the 40 CFR Part 60, Subpart Ec siting requirements.

HMIWls

Stericycle performed the 5-step BACT evaluation above for each pollutant regulated by 40 CFR 

Part 60, Subpart Ec for which the proposed air pollution control activities would aid in meeting 

the emission limitations. Based on this evaluation, Stericycle proposes the following air 

pollution control strategy to represent BACT, which is consistent with, and in some cases more 

stringent than, the control technologies identified under 40 CFR Part 60, Subpart Ec. 40 CFR 

Part 60, Subpart Ec was recently revised in 2009, and therefore reflects a recent determination of 

what controls are available for HMIWI.

The following description represents the APC equipment configuration for each HMIWI. The 

first control system is the selective non-catalytic reduction (SNCR) system. SNCR reagent (i.e., 

ammonia, urea, or equivalent) is injected into the secondary chamber exhaust gas to control NOx 

emissions. The exhaust gas will then enter a waste heat boiler and subsequent evaporative cooler 

to reduce the flue gas temperature prior to the fabric filter (baghouse) further downstream. 

Steam generated by the waste heat boiler will be utilized to condition the gas stream throughout 

the APC system and for other ancillary equipment as needed throughout the facility. Upon 

exiting the evaporative cooler, carbon will be injected to help control and remove CDD/CDF and 

mercury from the flue gas. Dry sorbent injection (DSI) (i.e., sodium bicarbonate, lime, or 

equivalent) will also be utilized to neutralize the flue gas. After the baghouse, the flue gas will 

enter the wet gas absorber, where it will come in direct contact with recirculated scrubber liquor. 

The pH of the scrubber liquor will be monitored and an alkali reagent (i.e., sodium hydroxide or 

equivalent) will be injected as necessary to maintain the pH of the liquor so as to ensure the 

absorption of acid gases. A carbon bed (or equivalent) system will be utilized downstream of the 

wet gas absorber as a polishing mercury and CDD/CDF control prior to venting to the 

atmosphere via a single stack. Please refer to Appendix H for additional information on the APC 

system.
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Stericycle's complete BACT determination is summarized below. Control technologies are 

presented in the order in which they will be configured in practice. Each pollutant that is 

controlled by a given technology is identified in the table below.

Air Pollution Control 
Technology

Pollutant(s) Controlled

CO NOx Hg
CDi)/
CDF

HC1 so* PM Pb Cd

Good combustion 
practices

X X X X X X X

SNCR X

Carbon injection X X

Dry sorbent injection (dry 
scrubber)

X X

Baghouse (fabric filter) X X X X X X X

Wet gas absorber* X X

Carbon bed (or 
equivalent) system

X X

* 40 CFR Part 60, Subpart Ec refers generally to “wet scrubbers” as a means for controlling emissions. Stericycle 
will employ a wet gas absorber, a type of wet scrubber specifically designed for controlling emissions of acid gases. 
Other types of wet scrubbers, such as wet venturi scrubbers, are used for controlling emissions of particulate matter.

The controls selected to represent BACT will limit the emissions of a given pollutant to the 

corresponding emission limitation established in 40 CFR Part 60, Subpart Ec. The supporting 

BACT evaluation for each pollutant is presented in the following sections.

NITROGEN OXIDES (NOrf

Nitrogen oxides (NOx) are a product of combustion and can be minimized through post

combustion control technologies.

The following sections present Stericycle’s BACT evaluation for controlling emissions of NOx- 

Step 1 - Identify All Available Control Technologies

Stericycle has identified the following potential technologies for controlling emissions of NOx:
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1. Good combustion practices

2. Selective catalytic reduction

3. Selective non-catalytic reduction

4. Wet scrubbing

5. Process design

Step 2 - Eliminate Technically Infeasible Options

The next step in the top-down analysis is to evaluate the technical feasibility of each of the 

identified control options. Each of the potential control technologies considered is described 

below along with a discussion of the technical feasibility with respect to controlling emissions of 

NOx-

1. Good combustion practices

Good combustion practices serve to increase efficiency of the combustion process which, 

in turn, reduces the emissions of NOx by minimizing incomplete combustion. Based on 

Stericycle experience at other similar facilities, minimizing NOx while simultaneously 

minimizing CO through good combustion practices causes operational problems. 

Therefore, Stericycle has eliminated good combustion practices as a technically feasible 

option for NOx control.

2. Selective catalytic reduction

Selective catalytic reduction (SCR) utilizes a reagent (i.e., ammonia, urea, or equivalent) 

in conjunction with a catalyst to convert NOx to N2 and H20. Stericycle has identified 

SCR as a technically feasible option for NOx control.

3. Selective non-catalytic reduction

Selective non-catalytic reduction (SNCR) utilizes reagent (i.e., ammonia, urea, or 

equivalent) injection into the flue gas to convert NOx to N2 and H20. Stericycle has 

identified SNCR as a technically feasible option for NOx control.
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4. Wet scrubbing

Wet scrubbing controls NOx by bringing the flue gas into contact with a scrubbing liquid. 

Stericycle has identified wet scrubbing as a technically feasible option for NOx control.

5. Process design

Stericycle evaluated the feasibility of different process designs such as flue gas recycle 

and/or control of waste feed composition to control emissions of NOx. However, flue 

gas recycle is known to cause corrosion in the system. Additionally, Stericycle is not 

able to further control the waste feed composition since operator safety requirements do 

not allow waste to be sorted once it reaches the facility. Stericycle has therefore 

eliminated process design as a technically feasible option for NOx control.

Step 3 - Rank Remaining Control Technologies by Control Effectiveness

Based on the reasons outlined in the above discussion, Stericycle has identified the following

technologies as technically feasible, ranked in order of most effective to least effective.

1. Selective catalytic reduction

2. Wet scrubbing

3. Selective non-catalytic reduction

Step 4 - Evaluate Most Effective Controls and Document Results

This section provides Stericycle’s evaluation of the technically feasible control technologies 

above for economic, environmental, or energy impacts that are sufficient to justify exclusion of 

the technology.

1. Selective catalytic reduction

Stericycle expects the use of SCR to result in an annualized cost of approximately 

$22,900 per ton of NOx controlled for each HM1WI unit. This cost includes catalyst 

replacement, labor, energy use, etc., as well as additional natural gas usage to achieve the 

required flue gas temperature. SCR would additionally require a capital investment of 

approximately $2,160,000, which includes the cost of ID fan and absorber upgrades.
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Stericycle believes that the economic impact for SCR is sufficiently high to justify 

exclusion of the technology, and has therefore eliminated SCR as a viable option for NOx 

control. Please refer to Table G-l for additional cost evaluation details.

2. Wet Scrubbing

Stericycle expects the use of wet scrubbing to result in an annualized cost of 

approximately $23,800 per ton of NOx controlled for each HMIWI unit. This cost 

includes reagent, labor, energy use, etc. Wet scrubbing is the most complex of the 

possible control options and would require significant operator labor. Due to the high 

potential for CO2 absorption, wet scrubbing would require large quantities of reagent to 

control NOx- Wet scrubbing would additionally require a capital investment of 

approximately $1,200,000. Stericycle believes that the economic impact for wet 

scrubbing is sufficiently high to justify exclusion of the technology, and has therefore 

eliminated wet scrubbing as a viable option for NOx control. Please refer to Table G-2 

for additional cost information.

3. Selective non-catalytic reduction

Stericycle expects the use of SNCR to result in an annualized cost of approximately 

$2,600 per ton of NOx controlled for each HMIWI unit. This cost includes reagent, 

labor, energy use, etc. SNCR would additionally require a capital investment of 

approximately $37,000. Stericycle does not foresee any other economic, environmental, 

or energy impacts regarding SNCR that are sufficient to justify exclusion of the 

technology. Therefore, Stericycle has identified SNCR as a viable option for NOx 

control. Please refer to Table G-3 for additional cost evaluation details.

Step 5 -Identify BACT

Based on the above analysis, Stericycle proposes BACT for NOx emissions to be the use of

SNCR.
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Table G-1 

STERICYCLE, INC.

Control Cost Evaluation (one HMIWI) 

Selective Catalytic Reduction (SCR)

CAPITAL COSTS ANNUALIZED COSTS

ANNUAL
COST ITEM COST FACTOR COST ($1 COST ITEM COST FACTOR UNIT COST COST ($)

Direct Capital Costs Direct Annual Costs
Purchased Eauloment Costs Ooeratlno Labor

(a)
SCR System and installation, including 
ammonia storage system and catalyst

$1,008,400 (c)(d) Labor, one employee 200 hours/year $20.00 per hour $4,000

<c) ID Fan and Absorber Upgrades $150,000
Purchased Equipment Subtotal A $1,158,400 Maintenance

(b) Sales Tax 0.047 A $54,444.80 (b)(d) Maintenance Labor and Materials 0.015 TCI $32,384
(b) Freight 0.05 A $57,920.00 (a)(d) Catalyst Replacement and Disposal 0.02 (Equip. Subtotal) $23,168
(a) Site Improvements $25,000 (c)(d) Ammonia Reagent, 29% 80,000 lbs $0.26 per lb $20,800

Total Direct Capital Cost B SI,295,765 Utilities

(a)(d) Electricity 207,692 kWh $0.08 per kWh $16,200
(a)(d) Natural Gas for Flue Gas Reheat 26,809 MMBtu $6.80 per MMBtu $182,300

Total Direct Annual Costs DAC $278,852

Indirect Costs (Installation) Indirect Annual Costs
(b) Overhead 60% of sum of Operating Labor $48,211

(b) General Facilities 0.05 B $64,788 and Maintenance Costs
(b) Engineering Fees 0.10 B $129,576 (b) Administrative charges 2% of TCI $43,178
(b) Process Contingency 0.05 B $64,788 (b) Property taxes 1% of TCI $21,589
(b) Construction and field expenses 0.10 B $129,576 (b) Insurance 1% of TCI $21,589
(b) Contractor fees 0.10 B $129,576 (b) Capital recovery factor 0.087 CRF x TCI $188,223
(b) Start-up 0.01 B $12,958 Expected lifetime of equipment: 20 years at 6.0% interest
(b) Performance test 0.01 B $12,958

Total Indirect Annual Costs IDAC $322,790
Total Indirect Installation Costs IDC ^ $544,221

(b) Project Contingency 0.15 (B + IDC) $275,998 Total Annualized Cost DAC+IDAC $601,642

(b) Total Plant Cost B+IDC+Proj. Cont. $2,115,984
(b)
(a)

Preproduction Cost
Inventory Capital

0.02 (Total Plant Cost) 
VolrMsan, * Costrtwnl

$42,320
$600

Wttral Costs/CorrtroBsd NOx Emissions:

Total Capital Investment TCI $2,158,904 ■ Cwtoplfod NOx Emissions: turn
<•» Based on vendor estimate.

,0) Based on OAQPS Cost Control Manual, Sixth Edition, January 2002. 

(c) Cost information provided by Stencycle, Inc.

,d' Based on 8.760 hours of operation per year.



Table 0-2 
STERICYCLE, INC.

Control Cost Evaluation (one HMIWI) 
Wet Scrubbing

I CAPITAL COSTS ANNUALIZED COSTS
ANNUAL

COST ITEM COST FACTOR COST <$> COST ITEM COST FACTOR UNIT COST COST ($)

Direct Capital Costs Direct Annual Costs
Purchased Equipment Costs 
(a) Equipment and ID fan A $542,000 Operating Labor
(b) Instrumentation 0.10 A $54,200 (c)(d) Operator 2000 hours/year $20.00 per hour $40,000
(b) Sales Tax 0.047 A $25,474
(b) Freight 0.05 A $27,100 Maintenance

(c)(d) Maintenance Labor and Material 0.02 A $10,840
Total Purchased Equipment Cost $648,774 (a)(d) Chemical Reagents $154,777

Direct Installation Costs Utilities,
(c) Installation $162,194 (c)(d) Electricity 689,848 kWh/yr $0.08 per kWh $54,498

(c)(d) Purge Water and Disposal 200 kgal $100.00 per kgal $20,040
Site Preparation
(c) Site Improvements $100,000 Total Direct Annual Costs DAC $280,155
(a) Chemical Storage $50,000

Total Direct Capital Cost DC $960,968 Indirect Annual Costs
(b) Overhead 60% of sum of Operating Labor $135,394

and Maintenance Costs
(b) Administrative charges 2% of TCI $24,129

Indirect Costs (b) Property taxes 1% of TCI $12,064
(b) Insurance 1% of TCI $12,064

(b) Engineering 0.10 B $64,877 (b) Capital recovery Capital recovery factor 0.103 $124,219
(b) Construction and field expenses 0.10 B $64,877 Expected lifetime of equipment: 15 years at 6.0% interest
(b) Contractor fees 0.10 B $64,877
(b) Start-up 0.01 B $6,488 Total Indirect Annual Costs ID AC $307,871
(b) Performance test 0.01 B $6,488
(b) Contingencies 0.03 B $19,463 Total Annual Cost DAC+IDAC $588,026
(a) Inventory Capital $18,406

Total Indirect Costs

Total Capital Investment

/e"

TCI

$245,477

$1,206,444

mmfr Cbstafcintrotled.tyQx Emfsskma'. 
“_______ :______ :

<•> Based on vendor estimate

(D) Based on OAQPS Cost Control Manual, Sixth Edition, January 2002. 

(c> Cost information provided by Stericycle, Inc. 

td> Based on 6,760 hours of operation per year.
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Table G-3 

STERICYCLE, INC.

Control Cost Evaluation (one HMIWI) 

Selective Non-Catalytlc Reduction (SNCR)

CAPITAL COSTS ANNUAUZED COSTS
ANNUAL

COST ITEM COST FACTOR COST <$) COST ITEM COST FACTOR UNIT COST COST ($)

Direct Capital Costs Direct Annual Costs
Purchased Equipment Costs Operating Labor

(a)
SNCR ammonia-based system 
including storage and delivery

A $20,000 (c)(d) Labor, one employee 200 hours/year $20.00 per hour $4,000

(b) Sales Tax 0 047 A $940
(b) Freight 0.05 A $1,000 Maintenance

(b)(d) Maintenance Labor and Materials 0.015 TCI $557
Total Direct Capital Cost B $21,940 (a)(d) Ammonia reagent, 29% 80,000 lbs $0.26 per lb $20,800

Utilities
(a)(d) Electricity 53,215 kWh $0 08 per kWh $4,204

Total Direct Annual Costs DAC W56?

Indirect Costs (Installation)
(b) General Facilities 0 05 B $1,097 Indirect Annual Costs
(b) Engineering Fees 0.10 B $2,194
(b) Process Contingency 0.05 B $1,097 (b) Overhead 60% of sum of Operating Labor $15,214

(b) Construction and field expenses 0.10 B $2,194 and Maintenance Costs
(b) Contractor fees 0.10 B $2,194 (b) Administrative charges 2% of TCI $743

(b) Start-up 0.01 B $219 (b) Property taxes 1% of TCI $371

(b) Performance test 0.01 B $219 (b) Insurance 1% of TCI $371

(b) Capital recovery factor 0.087 CRF x TCI $3,238
Expected lifetime of equipment: 20 years at 6.0% interest

Total Indirect Installation Costs IDC $9,215 Total Indirect Annual Cost IDAC $19,939

(b) Project Contingency 0.15 (B + IDC) $4,673
Total Annual Cost DAC+IDAC $49,500

(b) Total Plant Cost B+IDC+Proj. Cont. $35,828
(b) Preproduction Cost 0.02 (Total Plant Cost) $717 CostEffecttm«a»(iAoo)., '‘ 1 ' Jflj8fcV..%~W' -.1?!
(a) Inventory Capital * Costraagon, $600 Control efficiency:

Potential NO* Emissions: 32.84 tjjy ■ s Total;Artmjal Costs/Controlet) NO* Emlsatone.

Total Capital Investment TCI $37,145 Contfdted NO* Emissions: -Ima,'______ '...................
$2,m

18 Based on vendor estimate

(bl Based on OAQPS Cost Control Manual, Sixth Edition, January 2002 

(el Cost information provided by Stencycle, Inc.

(d' Based on 8.760 hours of operation per year
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CARBON MONOXIDE (CO)

Carbon monoxide (CO) is a product of combustion, and the primary means for minimizing 

emissions of CO is through combustion control. Add-on controls, such as CO oxidation 

catalysts, are typically only effective for large emitters, such as turbines and power producers, 

and as such have not been applied to HMIWIs in practice.

The following sections present Stericycle’s BACT evaluation for controlling emissions of CO. 

Step 1 - Identify All Available Control Technologies

Stericycle has identified the following potential technologies for controlling emissions of CO:

1. Good combustion practices

2. CO oxidation catalysts

Step 2 - Eliminate Technically Infeasible Options

The next step in the top-down analysis is to evaluate the technical feasibility of each of the 

identified control options. Each of the potential control technologies considered is described 

below along with a discussion of the technical feasibility with respect to controlling emissions of 

CO.

1. Good Combustion Practices

Good combustion practices serve to increase efficiency of the combustion process which, 

in turn, reduces the emissions of CO by minimizing incomplete combustion. Stericycle 

has identified good combustion practices as a technically feasible option for CO control.

2, CO Oxidation Catalysts

CO oxidation catalysts provide add-on control for CO emissions are typically only 

effective for large emitters of CO such as turbines and power producers. CO catalysts 

have not been employed in practice in the HMIWI arena. Because CO catalysts have 

never been applied to HMIWIs and because the uncontrolled CO mass emissions are 

already very low based on the emission standard (11 ppmdv, corrected to 7% 02) and

G-l 1



Stericycle, Inc.
Tooele County, Utah Facility 
Notice of Intent Application

limited exhaust gas volumetric flow rate, CO catalysts have been eliminated as a 

technically feasible option for CO control.

Step 3 - Rank Remaining Control Technologies by Control Effectiveness

Based on the reasons outlined in the above discussion, Stericycle has identified the following

technology as the only technically feasible option.

1. Good combustion practices

Step 4 - Evaluate Most Effective Controls and Document Results

Since Stericycle plans to utilize good combustion practices, the most effective control method for 

controlling CO emissions, further evaluation is not necessary.

Step 5 - Identify BACT

Based on the above analysis, Stericycle proposes BACT for CO emissions to be good 

combustion practices.

PARTICULATE MATTER (PM/PM 10/PM2.5), LEAD (PB), CADMIUM (CD), AND 
PARTICULATE MERCURY (HG)

Particulate matter (PM/PMK/PM2.5) is a product of combustion and can be minimized through 

both combustion control and add-on controls. Lead, cadmium, and particulate-phase mercury 

are constituents of particulate matter that can similarly be minimized through combustion control 

and add-on controls. Control of gaseous or vapor-phase mercury, which represents a very small 

percentage of total particulate matter, is addressed in a separate section.

The following sections present Stericycle’s BACT evaluation for controlling emissions of PM, 

lead, cadmium, and particulate-phase mercury.

Step 1 - Identify All Available Control Technologies

Stericycle has identified the following potential technologies for controlling emissions of PM, 

lead, cadmium, and particulate-phase mercury:

V> Stericycle*
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1. Good combustion practices

2. Fabric filter (baghouse)

3. Electrostatic precipitator (ESP)

4. Wet venturi scrubber

5. Cyclone/multiclone

Step 2 - Eliminate Technically Infeasible Options

The next step in the top-down analysis is to evaluate the technical feasibility of each of the 

identified control options. Each of the potential control technologies considered is described 

below along with a discussion of the technical feasibility with respect to controlling emissions of 

PM, lead, cadmium, and particulate-phase mercury.

1. Good Combustion Practices

Good combustion practices serve to increase efficiency of the combustion process which, 

in turn, reduces the emissions of particulate matter by minimizing incomplete 

combustion. Stericycle has identified good combustion practices as a technically feasible 

option for PM, lead, cadmium, and particulate-phase mercury control.

2. Fabric Filter (Baghouse)

A fabric filter (baghouse) utilizes specially designed bags to capture particulate and 

heavy metals emissions as the gas passes through the bags. Control efficiency increases 

as particulate matter accumulates on the outside of the filter bags. Stericycle has 

identified a fabric filter as a technically feasible option for PM, lead, cadmium, and 

particulate-phase mercury control.

3. Electrostatic Precipitator (ESP)

An ESP utilizes the force of an induced electrical charge in order to remove particles 

from the gas stream. Stericycle has identified an ESP as a technically feasible option for 

PM, lead, cadmium, and particulate-phase mercury control.
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Stericycle, Inc.

4. Wet Venturi Scrubber

A wet venturi scrubber utilizes a specially designed duct shape in conjunction with a 

scrubbing liquid which contacts the gas stream and removes the pollutants from it. 

Stericycle has identified a wet venturi scrubber as a technically feasible option for PM, 

lead, cadmium, and particulate-phase mercury control.

5. Cyclone/Multidone

A cyclone/multiclone removes PM from the gas stream by rotating the gas at speeds that 

allow gravity to push the PM to the outside and drop out. Stericycle has identified a 

cyclone as a technically feasible option for PM, lead, cadmium, and particulate-phase 

mercury control.

Step 3 - Rank Remaining Control Technologies by Control Effectiveness

Based on the reasons outlined in the above discussion, Stericycle has identified the following

technologies as technically feasible, ranked in order of most effective to least effective.

1. Good combustion practices

2. Fabric filter (baghouse)

3. Electrostatic precipitator (ESP)

4. Wet venturi scrubber

5. Cyclone/multiclone

Step 4 - Evaluate Most Effective Controls and Document Results

This section provides Stericycle’s evaluation of the technically feasible control technologies 

above for economic, environmental, or energy impacts that are sufficient to justify exclusion of 

the technology. Stericycle plans to utilize good combustion practices and a fabric filter 

(baghouse). Stericycle believes that the most effective control methods for PM, lead, cadmium, 

and particulate-phase mercury emissions are being proposed and that further evaluation is not 

necessary.
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Step 5 - Identify BACT

Based on the above analysis, Stericycle proposes BACT for PM, lead, cadmium, and particulate- 

phase mercury emissions to be the combination of good combustion practices, followed by a 

fabric filter (baghouse).

GASEOUS OR VAPOR-PHASE MERCURY

Emissions of mercury can occur in a gaseous or a particulate matter form. Control of particulate- 

phase mercury was addressed in the previous section. The following sections present 

Stericycle’s BACT analysis for controlling emissions of gaseous mercury.

Step 1 - Identify All Available Control Technologies

Stericycle has identified the following potential technologies for controlling emissions of 

gaseous mercury:

1. Carbon injection

2. Carbon bed (or equivalent) system

3. Wet scrubbing

Step 2 - Eliminate Technically Infeasible Options

The next step in the top-down analysis is to evaluate the technical feasibility of each of the 

identified control options. Each of the potential control technologies considered is described 

below along with a discussion of the technical feasibility with respect to controlling emissions of 

gaseous mercury.

1. Carbon Injection

Carbon injection involves injecting activated carbon into the gas stream in order to 

adsorb the gaseous mercury. Carbon provides additional surface area for adsorption of 

gaseous mercury. The activated carbon/mercury is collected later in the process on the 

outside of the fabric filter. Stericycle has identified carbon injection as a technically
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feasible option for gaseous mercury control, and must be applied in conjunction with a 

fabric filter for dry particulate matter control (i.e., fabric filter).

2. Carbon Bed (or equivalent) System

A carbon bed (or equivalent) system utilizes activated carbon as an adsorption source to 

control the emissions of gaseous mercury. A carbon bed (or equivalent) system is most 

effective when processing a “clean” gas stream, that is, after it the gas stream has been 

processed by a scrubber and/or particulate matter control device. Stericycle has 

identified a carbon bed (or equivalent) system as a technically feasible option for gaseous 

mercury control.

3. Wet Scrubbing

Wet scrubbing utilizes a scrubbing liquid which contacts the gas stream and remove the 

pollutants from it. Stericycle has identified wet scrubbing as a technically feasible option 

for gaseous mercury control.

Step 3 - Rank Remaining Control Technologies by Control Effectiveness

Based on the reasons outlined in the above discussion, Stericycle has identified the following 

technologies as technically feasible, ranked in order of most effective to least effective.

1. Carbon injection

2. Carbon bed (or equivalent) system

3. Wet scrubbing

Step 4 - Evaluate Most Effective Controls and Document Results

This section provides Stericycle’s evaluation of the technically feasible control technologies 

above for economic, environmental, or energy impacts that are sufficient to justify exclusion of 

the technology. Since Stericycle plans to utilize carbon injection with a fabric filter and a carbon 

bed (or equivalent) system, the two most effective control methods for gaseous mercury 

emissions, further evaluation is not necessary.

•**• Stericycle*
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Step 5 - Identify BACT

Based on the above analysis, Stericycle proposes BACT for gaseous mercury emissions to be 

carbon injection with a fabric filter and a carbon bed (or equivalent) system.

SULFUR DIOXIDE (SOz) AND HYDROGEN CHLORIDE (HCL)

Sulfur dioxide (SO2) and hydrogen chloride (HC1) are acid gases that result from the combustion 

of sulfur and chlorine contained in the waste, respectively. The following sections present 

Stericycle’s BACT analysis for controlling emissions of SO2 and HC1.

Step 1 - Identify All Available Control Technologies

Stericycle has identified the following potential technologies for controlling emissions of SO2:

1. Dry scrubber/fabric filter

2. Wet gas absorber

Step 2 - Eliminate Technically Infeasible Options

The next step in the top-down analysis is to evaluate the technical feasibility of each of the 

identified control options. Each of the potential control technologies considered is described 

below along with a discussion of the technical feasibility with respect to controlling emissions of 

S02 and HC1.

1. Dry Scrubber/Fabric Filter

A dry scrubber utilizes the injection of dry sorbent (i.e., sodium bicarbonate, lime, or 

equivalent) prior to a fabric filter, such that the sorbent collects on the outside of the 

fabric filter bags and creates a “cake” through which acid gases pass and are neutralized. 

Stericycle has identified dry scrubbing as a technically feasible option for SO2 and HC1 

control.

G-17



Stericycle, Inc.
Tooele County, Utah Facility 
Notice of Intent Application

2. Wet Gas Absorber

A wet gas absorber utilizes a caustic scrubbing liquid which contacts the gas stream and 

neutralizes the acid gases. Stericycle has identified a wet gas absorber as a technically 

feasible option for SO2 and HC1 control.

Step 3 - Rank Remaining Control Technologies by Control Effectiveness

Based on the reasons outlined in the above discussion, Stericycle has identified the following

technologies as technically feasible, ranked in order of most effective to least effective.

1. Dry scrubber/fabric filter

2. Wet gas absorber

Step 4 - Evaluate Most Effective Controls and Document Results

This section provides Stericycle’s evaluation of the technically feasible control technologies 

above for economic, environmental, or energy impacts that are sufficient to justify exclusion of 

the technology. Stericycle plans to inject dry sorbent with a fabric filter and utilize a wet gas 

absorber. This combined train of dry sorbent injection followed by a fabric filter followed by a 

wet gas absorber represents the most effective control methods for S02 and HC1, and therefore 

further evaluation is not necessary.

Step 5 - Identify BACT

Based on the above analysis, Stericycle proposes BACT for S02 and HC1 emissions to be dry 

sorbent injection followed by a dry scrubber/fabric filter in series with a wet gas absorber.

DIOXINS/FURANS (CDD/CDF)

CDD/CDF are a product of incomplete combustion and are also dependent on the chlorine 

content of the waste combusted. The 3-T Rule (i.e., time, temperature, and turbulence) is a 

fundamental principal of all regulated waste combustion sectors and has proven that combustion 

technology is an effective means to reduce CDD/CDF emissions. Combustion temperature

Stericycle*
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appears to be the primary driver in minimizing CDD/CDF formation. HMIWIs operate at high 

temperatures where CDD/CDF is destroyed.

The following sections present Stericycle’s BACT analysis for controlling emissions of

Step 1 - Identify All Available Control Technologies

Stericycle has identified the following potential technologies for controlling emissions of 

CDD/CDF:

1. Good combustion practices

2. Carbon bed (or equivalent) system

3. Carbon injection

4. Fabric filter (baghouse) with catalyst-impregnated bags

5. Fabric filter (baghouse)

6. Wet scrubbing

Step 2 - Eliminate Technically Infeasible Options

The next step in the top-down analysis is to evaluate the technical feasibility of each of the 

identified control options. Each of the potential control technologies considered is described 

below along with a discussion of the technical feasibility with respect to controlling emissions of 

CDD/CDF.

1. Good Combustion Practices

Good combustion practices serve to increase efficiency of the combustion process which, 

in turn, reduces the emissions of CDD/CDF by minimizing incomplete combustion. In 

addition, good combustion practices enable a unit to better practice the 3-T Rule. 

Stericycle has identified good combustion practices as a technically feasible option for 

CDD/CDF control.

CDD/CDF.
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2. Carbon Bed (or equivalent) System

A carbon bed (or equivalent) system utilizes activated carbon as an adsorption source to 

control the emissions of CDD/CDF. Stericycle has identified a carbon bed (or 

equivalent) system as a technically feasible option for CDD/CDF control.

3. Carbon Injection

Carbon injection involves injecting activated carbon into the gas stream in order to 

adsorb CDD/CDF that may be formed. The activated carbon that may bind with 

CDD/CDF is collected later in the process by the particulate control device (i.e., fabric 

filter). Stericycle has identified carbon injection as a technically feasible option for 

CDD/CDF control.

4. Fabric Filter (Baghouse) with Catalyst-Impregnated Bags

A fabric filter (baghouse) with catalyst-impregnated bags utilizes specially designed bags 

entrained with a catalyst to capture particulate matter emissions, including activated 

carbon containing adsorbed CDD/CDF, as the gas passes through. The inlet temperature 

to the bags is monitored and maintained to reduce the reformation of CDD/CDF in the 

gas stream. Stericycle has identified a fabric filter with catalyst-impregnated bags as a 

technically feasible option for CDD/CDF control.

5. Fabric Filter (Baghouse)

A fabric filter (baghouse) utilizes specially designed bags to capture particulate matter 

emissions, including activated carbon containing adsorbed CDD/CDF, as the gas passes 

through. The inlet temperature to the bags is monitored and maintained to reduce the 

reformation of CDD/CDF in the gas stream. Stericycle has identified a fabric filter as a 

technically feasible option for CDD/CDF control.

6. Wet Scrubbing

Wet scrubbing utilizes a caustic scrubbing liquid which contacts the gas stream and 

remove the pollutants from it. Stericycle has identified wet scrubbing as a technically 

feasible option for CDD/CDF control.
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Step 3 - Rank Remaining Control Technologies by Control Effectiveness

Based on the reasons outlined in the above discussion, Stericycle has identified the following

technologies as technically feasible, ranked in order of most effective to least effective.

1. Good combustion practices

2. Carbon injection

3. Carbon bed (or equivalent) system

4. Fabric filter (baghouse) with catalyst-impregnated bags

5. Fabric filter (baghouse)

6. Wet scrubbing

Step 4 - Evaluate Most Effective Controls and Document Results

This section provides Stericycle’s evaluation of the technically feasible control technologies 

above for economic, environmental, or energy impacts that are sufficient to justify exclusion of 

the technology. Stericycle plans to utilize good combustion practices, carbon injection with a 

fabric filter, and a carbon bed (or equivalent) system. These controls account for the three most 

effective control methods for CDD/CDF and four out of the top five. However, Stericycle has 

conservatively included a cost evaluation for the use of catalyst-impregnated bags in the fabric 

filter. Stericycle expects the use of catalyst-impregnated bags to result in an annualized cost of 

over $280,000,000 per ton of CDD/CDF controlled. Since Stericycle already plans to utilize a 

fabric filter which will incur capital and operational costs, this cost conservatively reflects only 

the need to replace the catalyst-impregnated bags once per year in order to maintain 

effectiveness. Stericycle believes that the economic impact for catalyst-impregnated bags is 

sufficiently high to justify exclusion of the technology, and has therefore eliminated catalyst- 

impregnated bags as a viable option for CDD/CDF control. Please refer to Table G-4 for 

additional cost evaluation details.
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Step 5 - Identify BACT

Based on the above analysis, Stericycle proposes BACT for CDD/CDF emissions to be good 

combustion practices, carbon injection, followed by a fabric filter and a carbon bed (or 

equivalent) system.
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STERICYCLE, INC.

Control Cost Evaluation (one HMIWI) 

Fabric Filter with Catalyst-Impregnated Bags

CAPITAL COSTS ANNUAUZED COSTS
ANNUAL

COST ITEM COST FACTOR COST f$> COST ITEM COST FACTOR UNIT COST COST ($)

Direct Capital Costs Direct Annual Costs
Purchased Equipment Costs Ooeratlna Labor

. Bags. Instrumentation, Sales Tax,
(C' Freight $0 (c) Labor, one employee 0 hours/year $20.00 per hour $0

Total Direct Capital Cost A to Maintenance

(c) Maintenance Labor and Materials 0 hours/year $30.00 per hour $0
Direct Costs (Installation)

(b) Foundations and supports 0.04 A $0 Replacement Costs
(b) Handling and Erection 0.50 A $0 (c) Bag Cost 1 replacement/year $20,000 per replacement $20,000
(b) Electrical 0.08 A $0 (c) Bag Replacement Labor 48 hours/year $75.00 per hour $3,600
(b) Piping 0.01 A $0
(b) Insulation 0.07 A $0 Utilities
(b) Painting 0 04 A $0 (c) Electricity 0 kWh $0.08 per kWh $0

Waste Disoosal
(c) Bag Disposal - Hazardous Waste 120 bags $2,000 00 per ton $3,600

30 Ibs/bag
Total Direct Installation Costs B to Total Direct Annual Costs DAC t27,200

Indirect Costs Indirect Annual Costs
(b) Capital recovery factor 1.100

(b) Engineering 0.10 B to Expected lifetime of equipment: 1 year at 10,0% interest
(b) Construction and Field Expenses 0.20 B $0
(b) Contractor Fees 0.10 B $0 Total Indirect Annual Cost CRF x TCI IDAC to
(b) Start-up 0.01 B $0
(b) Performance Test 0.01 B $0 Total Annual Cost DAC+IDAC $27,200
(b) Contingencies 0.03 B $0

Total Indirect Cost w
Coat Effecdveneas <pton),d> .

Potential CDDfCDF Emissions: 8<S5E-08 Ipy Total Annual Costs/Controlled CDD/C

sfcssi
!DF Emissions:

Total Capital Investment TCI to i.^sCControlled COD/CDF Emissions: 9.45E-05 tov , , , ' r . . 1287,893,691

<•> Based on vendor estimate

is> Based on OAQPS Cost Control Manual, Sixth Edition, January 2002 

,c) Cost mtormation provided by Stencycle. Inc

<d> Costs are conservatively based solely on the use of catalyst-impregnated bags instead of the non-catalyst-impregnaled bags in the fabnc filter.
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CONTROL DEVICE INFORMATION

The following description represents the APC equipment configuration for each HMIWI. The 

first control system is the selective non-catalytic reduction (SNCR) system. SNCR reagent (i.e., 

ammonia, urea, or equivalent) is injected into the secondary chamber exhaust gas to control NOx 

emissions. The exhaust gas will then enter a waste heat boiler and subsequent evaporative cooler 

to reduce the flue gas temperature prior to the fabric filter (baghouse) further downstream. 

Steam generated by the waste heat boiler will be utilized to condition the gas stream throughout 

the APC system and for other ancillary equipment as needed throughout the facility. Upon 

exiting the evaporative cooler, carbon will be injected to help control and remove CDD/CDF and 

mercury from the flue gas. Dry sorbent injection (DSI) (i.e., sodium bicarbonate, lime, or 

equivalent) will also be utilized to neutralize the flue gas. After the baghouse, the flue gas will 

enter the wet gas absorber, where it will come in direct contact with recirculated scrubber liquor. 

The pH of the scrubber liquor will be monitored and an alkali reagent (i.e., sodium hydroxide or 

equivalent) will be injected as necessary to maintain the pH of the liquor so as to ensure the 

absorption of acid gases. A carbon bed (or equivalent) system will be utilized downstream of the 

wet gas absorber as a polishing mercury and CDD/CDF control prior to venting to the 

atmosphere via a single stack.

Stericycle has completed UDAQ Form 5 (Adsorption Unit) for the carbon bed (or equivalent) 

system, Form 9 (Scrubbers & Wet Collectors) for the wet gas absorber, and Form 10 (Fabric 

Filters) for the baghouse.

Please refer to Appendix A for further information specific to the proposed facility configuration.
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Utah Division of Air Quality
New Source Review Section

Form 5
Adsorption Unit

Company sterieycle__________

Site/SourceTooele cowty- utah

Date February 2015

Equipment Information

1. Name of control device:
Carbon Bed or equivalent

2. Manufacturer:TBD
Model no. tbd

3. Provide diagram of unit:See Fi9ure A-1 4. Type of air contaminant controlled: Hg and CDD/CDF

Gas Stream Characteristics

5. Components: Mole %
A. N2 64.4
B. 02 8.6

6. Total flow rate (acfm):

Desian maximum: -10.000

C. C02 6.7
D. H20 20.3 Averaqe expected: -o.4oo

7. Gas stream temperature (°F):
Inlet -140-170 Outlet -140-170

8. Pressure drop across unit:
(inch H?0 Gauge) -2

Adsorbent Characteristics

9. Material to be adsorbed (chemical name of 
adsorbate):

Hg and CDD/CDF

10. Type of adsorbent:

Sulfur-impregnated carbon

11. Number of beds per 12. Weight of adsorbent
unit: 2 per bed: soooib-

13. Bed depth (ft): 14. Bed volume (ft3):
0.92 145

15. Saturation Capacity of Pollutant on adsorbent (supply 
units):

Approx. 20% by weight

16. Length of mass transfer zone (inches):

11 ” per bed

Regenerative Systems

17. Type of regeneration: 0 Replacement □ Steam □ Other specify

18. Method of regeneration:
□ Alternate use of entire units 0 Alternate use of 1 beds in a sinale unit

□ Source shut down □ Other: Describe

Average Operation of Source Maximum Operation of Source

19. Time on line before regeneration: Min/bed

TBD

21. Time on line before regeneration: Min/bed

TBD

20. Efficiency of adsorber: %
Sterieycle will comply with Subpart Ec emission limits

22. Efficiency of adsorber: %
Sterieycle will comply with Subpart Ec emission limits
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Form 5 Adsorption Unit - Continued

Emissions Calculations (PTE)

23. Calculated emissions for this device

See Appendix C

Submit calculations as an appendix. If other pollutants are emitted, include the emissions in the appendix.

Instructions

NOTE: 1. Submit this form in conjunction with Form 1 and Form 2.
2. Call the Division of Air Quality (DAQ) at (801) 536-4000 if you have problems or questions in 

filling out this form. Ask to speak with a New Source Review engineer. We will be glad to help!

1. Supply the name of the control equipment.
2. Indicate the manufacturer and the model number of the equipment.
3. Supply an assembly drawing showing all the duct work and its connection to the vapor absorber and any pre

cleaners. Show duct work from adsorber units and auxiliary equipment, including final vent. Show all of the 
following details which apply:

a. Sizes and shapes of all hoods.
b. Diameters or cross-sectional dimensions and lengths of all branch and main ducts.
c. Locations, sizes and shapes of all bends, junctions and transition pieces.
d. Locations, sizes and shapes of all passageways other than ordinary ducts. Also show all cooling devices (spray 

chambers, heat exchangers, cool columns, etc.)
e. Locations and descriptions of all dampers, baffles and similar controls.
f. Locations, sizes and shapes of any by-passes around the control equipment. Describe how operated, stating 

under what conditions and for what lengths of time these by-passes are used.
4. List the type of contaminant that the system is used to control.
5. Supply the components of the gas stream including mole percent.
6. Indicate the gas stream flow rates at design maximum and average.
7. Indicate what the gas stream temperature is when it enters and exits the unit.
8. What is the design pressure drop across the unit?
9. What chemical will be adsorbed?
10. Indicate the material which will be adsorbing the chemical.
11. Indicate the number of beds of adsorbent in each unit.
12. Indicate the weight of the adsorbent in each unit.
13. How deep is each bed of adsorbent?
14. How many cubic feet of adsorbent is in each bed?
15. Indicate the saturation capacity of pollutant on the adsorbent.
16. How long is the mass transfer zone?
17. Indicate how the regeneration of the adsorbent is done.
18. Indicate the method of regeneration.
19. Supply the time on line before regeneration occurs during the average operation of the source.
20. Supply the efficiency of the adsorber during average operation of the source.
21. Supply the time on line before regeneration occurs during maximum operation of the source.
22. Supply the efficiency of the adsorber during maximum operation of the source.
23 Supply calculations for all criteria pollutants and HAPs. Use AP42 or Manufacturers data to complete your 

calculations.

U:\aq\ENGINEER\GENERIC\Forms 2010\Form05 Adsorption Units.doc 
revised 12720/10
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Utah Division of Air Quality
New Source Review Section

Form 9
Scrubbers & Wet Collectors

Company stencycle___________

Site/Source Tooele County, Utah 

Date February 2015

Equipment Information

1. Provide diagram of internal components (attachment) 
See Figure A-1

2. Manufacturer: tbd 
Model no.TBD

3. Date installed: tbd 4. Emission Equipment served: HMIWI

5. Type of pollutant(s) controlled: 
Particulate (type)__________
SOX_S02__________________________

Odor
Other hci

6. Type of Scrubber:

0 Spray Chamber

□ Cyclone

□ Orifice

□ Venturi

0 Packed Tower Type

□ Mechanical

7. Gas Stream Characteristics

Flow rate (acfm) Gas Stream
Temperature (°F)

Particulate Grain Loading 
(grains/scf)

Design
Maximum

Average
Expected

Inlet Outlet Inlet
N/A

Outlet
N/A

-11,600 -8,500 -325 - 400 -130

8. Particulate size: N/A microns (mean geometric diameter)

Scrubbing Liquid Characteristics

9. Scrubbing Liquid NaOH or equivalent

PH  Range ____________
Composition

1. NaCI, NaS04

. 8

10. Liquid Injection Rate (gpm)

Wt. %
10

2. NaOF

3. _
4. ____
5. ____
6. ____

Negligible

Data for Venturi Scrubber Data for Packed Towers

13. Throat Dimensions 
(Specify Units)

14. Throat Velocity 
(ft/sec)

15. Type of Packing
TriPack

16. Superficial Gas
Velocity through Bed

Design Maximum 

-200

11. Pressure at Spray 

Nozzle: ______
(psia)

Average Expected 

-100-200

12. Pressure Drop thru 
Scrubber

N/A

(inches of water)
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Form 9 Scrubbers & Wet Collectors - Continued

Data Stack/Exhaust Exit

17. Heioht: feet 18. Temperature of 19. Inside dimensions: N/A

exhaust stream: feet diameter or
N/A -100-150 °F feet x feet

. . Stericycle will monitor liquor pH and liquor recirculation flow rate. Operating parameters will be determined
20. Monitoring Equipmentdurjng performance testing.

Type Manufacturer Model Range Units
Gas Pressure N/A N/A N/A inches of water column
Water Flow TBD TBD TBD gallons per minute
Water Pressure N,A N/A N/A pounds per square inch

Settling Ponds N/A

21. Dimensions of settling pond:
Width:
Length:
Depth:

22. Flow rate through settling pond:

23. Residence time of water in pond:

Emissions Calculations (PTE)

24. Calculated emissions for this device

See Appendix C

Submit calculations as an appendix.
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Instructions - Form 9 Scrubbers & Wet Collectors

NOTE: 1. Submit this form in conjunction with Form 1 and Form 2.
2. Call the Division of Air Quality (DAQ) at (801) 536-4000 if you have problems or questions in 

filling out this form. Ask to speak with a New Source Review engineer. We will be glad to help!

1. Supply an assembly drawing, dimensioned and to scale of the interior dimensions and features of 
the equipment. Please include inlet and outlet liquid and gas flow directions and temperatures, and 
demister section.

2. Specify the manufacturer and model number of equipment.
3. Please indicate the date that the equipment was installed.
4. Specify what type of equipment or process the scrubber is being used for.
5. Specify what pollutant is being controlled by the scrubber/wet collector.
6. Specify the type of scrubber.
7. Supply the specifications for the gas stream including the flow rate at the design maximum and 

expected average, inlet and outlet temperatures, and particulate grain loading at inlet and outlet.
8. Supply the particulate mean geometric diameter.
9. Supply the composition of the scrubbing liquid used in the equipment.

10. Indicate what the liquid injection rate is for the design maximum and the expected average in 
gallons per minute.

11. Indicate the pressure at the spray nozzle.
12. Identify what the pressure drop through the scrubber is.
13. Indicate what the throat dimensions are for a venturi scrubber.
14. Indicate what the throat velocity is for a venturi scrubber.
15. Indicate what the type of packing is in a packed tower.
16. Specify what the gas velocity is through the bed in a packed tower.
17. Indicate what the stack height is of the scrubber.
18. Indicate the temperature of the exhaust gas.
19. Supply the inside dimensions of the stack.
20. Supply specifications of any monitoring equipment which is used in the system.
21. Specify the dimensions of the settling pond.
22. Indicate the flow rate of the water through the settling pond.
23. Supply the residence time of the water in the settling pond.
24. Supply calculations for all criteria pollutants and HAPs. Use AP42 or Manufacturers data to 

complete your calculations.

U:\aq\ENGINEER\GENERIC\Forms 2010Form09 Scrubbers.doc 
Revised 12/20/10

Page 3 of 3



Utah Division of Air Quality
New Source Review Section

Form 10
Fabric Filters (Baghouses)

Company Stericycle_________
Site/Source Tooele County, Utah 

Date February 2015

Baghouse Description

1. Briefly describe the process controlled by this baghouse: 
HMIWI

Gas Stream Characteristics

2. Flow Rate (acfm): 3. Water Vapor Content of Effluent

Design Max

-13,800

Average
Expected

-11,500

-0.10-0.20 Inlet

0.25

Outlet

<0.005

5. Pressure Drop (inches H20) 6. Gas Stream Temperature (°F): 7. Fan Requirements (hp) (ft3/min)
Hiah 7.5 Low 1

-350
Jn/a

4. Particulate Loading (grain/scf)

Equipment information and Filter Characteristics

8. Manufacturer and Model Number: TBD

9. Bag Material:

□ Nomex nylon

□ Polyester

□ Acrylics

H Fiber glass

□ Cotton

□ Teflon
ig Other-TBD

10. Bag Diameter 
(in.)

6.25

11. Bag Length (ft.)
16.7

12. Number of Bags:
120

13. Stack Height ||

n/a feet
Stack Inside Diameter
N/A inches

14. Filtering
Efficiency
Rating:

>99% %

15. Air to Cloth
Ratio:

3.4 ;1

16. Hours of Operation: 
Max Per dav 24
Max Per year 8'760

17. Cleaning Mechanism:

□ Reverse Air □ Shaker

E Pulse Jet □ Other:

Emissions Calculations (PTE)

18. Calculated emissions for this device

Submit calculations as an appendix.
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Instructions - Form 10 Fabric Filters (Baghouses)

NOTE: 1. Submit this form in conjunction with Form 1 and Form 2.

2. Call the Division of Air Quality (DAQ) at (801) 536-4000 if you have problems or questions in 
filling out this form. Ask to speak with a New Source Review engineer. We will be glad to 
help!

1. Describe the process equipment that the filter controls, what product is being controlled, particle size 
data (if available), i.e., cement silo, grain silo, nuisance dust in work place, process control with high 
dust potential, etc.

2. The maximum and design exhaust gas flow rates through the filter control device in actual cubic feet 
per minute (ACFM). Check literature or call the sales agent.

3. The water/moisture content of the gas stream going through the filter.
4. The amount of particulate in the gas stream going into the filter and the amount coming out if available. 

Outlet default value = 0.016 grains PM10/dscf.
5. The pressure drop range across the system. Usually given in the literature in inches of water.
6. The temperature of the gas stream entering the filter system in degrees Fahrenheit.
7. The horse power of the fan used to move the gas stream and/or the flow rate of the fan in ft3/min.
8. Name of the manufacturer of the filter equipment and the model number if available.
9. Check the type of filter bag material or fill in the blank. Check literature or call the sales agent.

10. The diameter of the bags in the system. Check literature or call the sales agent.
11. The length of the bags in the system. Check literature or call the sales agent.
12. The number of bags. Check literature or call the sales agent.
13. The height to the top of the stack from ground level and the stack inside diameter.
14. The filtering efficiency rating that the manufacturer quotes. Check literature or call the sales agent.
15. The ratio of the flow rate of air to the cloth area (A/C).
16. The number of hours that the process equipment is in operation, maximum per day and per year.
17. The way in which the filters bags are cleaned. Check the appropriate box.
18. Supply calculations for all criteria pollutants and HAPs. Use AP42 or Manufacturers data to complete 

your calculations.

U:\aq\ENGINEER\GENERIC\Forms 2010\Form10 Baghouses.doc 
Revised 12/20/10
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APPENDIX I
FEDERAUSTATE REQUIREMENT APPLICABILITY



Stericyde' Stericycle, Inc.
Tooele County, Utah Facility
Notice of Intent Application

FEDERAL/STATE REQUIREMENT APPLICABILITY

Stericycle reviewed the Federal and State of Utah air quality regulations to determine which 

regulations could potentially apply to the proposed project. Specifically, the following sections 

summarize only those air regulations that potentially could be triggered by the proposed 

construction of the Tooele facility.

FEDERAL REGULATIONS

For the purpose of this application, potentially applicable Federal regulations are defined as:

■ New Source Review (NSR)
■ New Source Performance Standards (NSPS) and Emissions Guidelines
■ National Emission Standards for Hazardous Air Pollutants (NESHAP)
■ Compliance Assurance Monitoring (CAM)
■ GHG Tailoring Rule
■ Risk Management Plan Requirements

A discussion of each specific Federal requirement is addressed in the subsections below.

New Source Review (NSR)

New Source Review (NSR) permitting requirements potentially apply to new major stationary 

sources and major modifications to major stationary sources. Within the NSR program, major 

stationary sources may need to be evaluated for Prevention of Significant Deterioration (PSD) 

applicability in areas designated as attainment or unclassifiable with respect to the National 

Ambient Air Quality Standards (NAAQS), and Nonattainment New Source Review (NNSR) 

applicability in areas designated as nonattainment with respect to the NAAQS.

Tooele County is classified as attainment or unclassifiable with respect to the NAAQS for NCU, 

CO, PM, PMio, annual PM2.5, and ozone. Therefore, the proposed project must be evaluated for 

PSD applicability for those pollutants. Parts of Tooele County are classified as nonattainment 

with respect to the NAAQS for the 2006 24-hour PM2.5 standard and the 1971 SO2 primary and
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Stericycle, Inc.
Tooele County, Utah Facility 
Notice of Intent Application

secondary standards. However, the location of the proposed Tooele facility is not within the 

nonattainment portions of Tooele County. Therefore, NNSR applicability does not need to be 

evaluated and PM2.5 and SO2 will be included as part of the PSD applicability evaluation. Please 

refer to Figures F-l and F-2 for maps depicting the location of the Tooele facility with respect to 

nonattainment areas for pollutants for which Tooele County is in partial nonattainment.

A major stationary source is defined at 40 CFR §52.21(b)(l)(i) as any source with the potential 

to emit greater than 250 tons per year of any regulated NSR pollutant or any stationary source 

defined as one of the 28 source categories listed in 40 CFR §52.21(b)(l)(i)(a) with the potential 

to emit greater than 100 tons per year of any regulated NSR pollutant.

Stericycle will not be a major stationary source as defined in 40 CFR §52.21(b)(l)(i). As a result 

of this PSD applicability evaluation, NSR regulations do not apply to the proposed project.

New Source Performance Standards (NSPS) and Emission Guidelines (EG)

U.S. EPA has promulgated standards of performance and emission guidelines for specific 

sources of air pollution at 40 CFR Part 60. Stericycle’s two proposed HMIWI units will be 

subject to 40 CFR Part 60, Subpart Ec (Standards of Performance for New Stationary Sources: 

Hospital/Medical/Infectious Waste Incinerators) as amended on October 6, 2009. Stericycle 

intends to comply with the rule upon startup.

40 CFR Part 60, Subpart Ce (Emission Guidelines and Compliance Times for 

Hospital/Medical/Infectious Waste Incinerators) is intended to direct states in developing their 

own State Plans for existing HMIWI facilities and is not directly applicable to HMIWI.

40 CFR Part 62, Subpart HHH (Federal Plan Requirements for Hospital/Medical/Infectious 

Waste Incinerators Constructed on or Before December 1, 2008) applies to existing facilities in 

States without a U.S. EPA-approved State Plan. Since the Tooele facility will commence 

construction after December 1, 2008, the proposed HMIWI units will not be subject to 40 CFR 

Part 62, Subpart HHH.

•X* Stericycle*
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Stericyde’ Stericycle, Inc.
Tooele County, Utah Facility
Notice of Intent Application

The proposed emergency generator will be subject to 40 CFR Part 60, Subpart IIII (Standards of 

Performance for Stationary Compression Ignition (Cl) Internal Combustion Engines) pursuant to 

the applicability criteria of 40 CFR §60.4200(a)(2)(i) for stationary Cl engines that commenced 

construction after July 11, 2005 and were manufactured on or after April 1, 2006. Specifically, 

the emergency generator will be subject to the emission standards codified at 40 CFR 

§60.4205(b), which references engine manufacturer emission limits in 40 CFR §60.4202. The 

engine associated with the emergency generator is rated at 500 kW (671 HP) and will meet U.S. 

EPA Tier 4 standards.

National Emissions Standards for Hazardous Air Pollutants

National Emission Standards for Hazardous Air Pollutants (NESHAP) promulgated prior to the 

Clean Air Act Amendments (CAAA) of 1990, found at 40 CFR Part 61, apply to specific 

compounds emitted from specific processes. There are no promulgated Part 61 requirements that 

apply to the proposed project.

NESHAP promulgated under 40 CFR Part 63, also referred to as Maximum Achievable Control 

Technology (MACT) standards, apply to specific source categories that are considered area 

sources or major sources of hazardous air pollutants (HAP). A major source of HAP is defined 

as a source with the facility-wide potential to emit any single HAP of 10 tons per year or more, 

or with a facility-wide potential to emit total HAP of 25 tons per year or more. The Tooele 

facility will not be a major source of HAPs; rather, it will be an area source of HAP.

Stericycle’s proposed emergency generator will be subject to 40 CFR Part 63, Subpart ZZZZ 

(National Emission Standards for Hazardous Air Pollutants for Stationary Reciprocating Internal 

Combustion Engines (RICE)), commonly referred to as the RICE MACT. The rule applies to 

both area sources and major sources of HAP emissions.

Pursuant to 40 CFR §63.6590(a)(2)(iii), the proposed emergency generator will be an affected 

source classified as a new stationary RICE because it will be located at an area source of HAP
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Stericyde Stericycle, Inc.
Tooele County, Utah Facility
Notice of Intent Application

and construction will have commenced on or after June 12, 2006. However, pursuant to 40 CFR 

§63.6590(c)(1), the proposed emergency generator satisfies all requirements of Subpart ZZZZ by 

meeting the requirements of 40 CFR Part 60 Subpart IIII. Therefore, no further requirements 

apply for such engines under 40 CFR Part 63, Subpart ZZZZ.

Compliance Assurance Monitoring (CAM)

Compliance Assurance Monitoring (CAM), promulgated under 40 CFR Part 64, applies to 

certain pollutant-specific emissions units at Title V facilities that utilize a control device to 

reduce uncontrolled emission rates greater than 100 tons per year in order to comply with an 

applicable emissions limit. 40 CFR §64.2(b) identifies exemptions from the requirements for 

any emission limitation or standards proposed by the Administrator after November 15, 1990 

pursuant to Section 111 or 112 of the Act (the NSPS and NESHAP requirements). Controlled 

emissions from the HMIWI units are regulated pursuant to 40 CFR 60, Subpart Ec, which was 

proposed after November 15, 1990; therefore, the HMIWI units are exempt from developing a 

CAM Plan for the pollutants regulated under Subpart Ec.

Greenhouse Gas Tailoring Rule

This section provides a discussion of the potential permitting requirements pursuant to the PSD 

and Title V Greenhouse Gas (GHG) Tailoring Rule (75 Fed. Reg. 31514, June 3, 2010). This 

final rule, which became effective on August 2, 2010, sets the timing and establishes thresholds 

for addressing GHG emissions from stationary sources under the CAA permitting programs.

The Tooele facility will be subject to the Title V Operating Permit program due to being subject 

to U.S. EPA’s HMIWI NSPS at 40 CFR Part 60, Subpart Ec. However, the facility will not have 

the potential to emit more than 100,000 tons per year of CO2 equivalent (C02e) emissions; 

therefore, GHGs are not subject to regulation as defined in 40 CFR §70.2 and there are no Title 

V requirements applicable to GHGs.

Pursuant to a July 24, 2014 memo from U.S. EPA, PSD requirements are not applicable due to 

emissions of GHGs alone. As discussed in Appendix E, this facility is not a major source with
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Stericyde' Stericycle, Inc.
Tooele County, Utah Facility
Notice of Intent Application

respect to PSD, and further, the facility will not emit a significant amount of GHGs; therefore, 

PSD requirements are not applicable.

Risk Management Plan Requirements

Risk Management Plan (RMP) requirements apply to an owner or operator of a stationary source 

that has more than a threshold quantity of a regulated substance in a process, as determined 

under §68.115. Stericycle does not expect to operate any processes that contain or process 

chemicals that meet the minimum threshold quantities to subject the facility to the rule.

STATE OF UTAH AIR QUALITY REGULATIONS

For the purpose of this application, potentially applicable Utah regulations are defined as:

■ R307-201 - Emission Standards: General Emission Standards
■ R307-203 - Emission Standards: Sulfur Content of Fuels
■ R307-205 - Emission Standards: Fugitive Emissions and Fugitive Dust
■ R307-210 - Stationary Sources
■ R307-214 - National Emission Standards for Hazardous Air Pollutants (NESHAP)
■ R307-220 - Emission Standards: Plan for Designated Facilities
■ R307-222 - Emission Standards: Existing Incinerators for Hospital, Medical, Infectious 

Waste
■ R307-401 - Permits: New and Modified Sources
■ R307-403 - Permits: New and Modified Sources in Nonattainment Areas and 

Maintenance Areas
■ R307-415 - Permits: Operating Permit Requirements

A discussion of each specific Utah requirement is addressed in the subsections below.

R307-201 - Emission Standards: General Emission Standards

R307-201 establishes emission standards for all areas of the state except for sources listed in 

Section IX, Part H of the state implementation plan or located in a PMio nonattainment or 

maintenance area. R307-201 will apply to the Tooele facility since it is not a listed source and is 

not located in a PMio nonattainment or maintenance area.
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M Stericyde* Stericycle, Inc.
Tooele County, Utah Facility
Notice of Intent Application

R307-203 - Emission Standards: Sulfur Content of Fuels

R307-203-1 establishes a maximum sulfur level limitation of 0.85 Ib/MMBtu (gross) heat input 

for any oil burned in any fuel burning or process installation not covered by New Source 

Performance Standards for sulfur emissions. R307-203-1 will apply to the proposed diesel-fired 

emergency generator.

R307-205 - Emission Standards: Fugitive Emissions and Fugitive Dust

R307-205 establishes minimum work practices and emission standards for sources of fugitive 

emissions and fugitive dust for sources located in all areas in the state except those listed in 

Section IX, Part H of the state implementation plan or located in a PMio nonattainment or 

maintenance area. R307-205 will apply to the fugitive emissions sources at the Tooele facility 

(i.e., dry sorbent silo loading).

R307-210 - Standards of Performance for New Stationary Sources (NSPS)

R307-210 incorporates the Federal New Source Performance Standards (NSPS) at 40 CFR Part 

60 including 40 CFR Part 60, Subpart Ec (Standards of Performance for New Stationary 

Sources: Hospital/Medical/Infectious Waste Incinerators). As discussed above in the Federal 

regulation applicability, the proposed HMIWI units will be subject to Subpart Ec upon startup.

R307-210 also incorporates 40 CFR Part 60, Subpart IIII. As discussed above in the Federal 

regulation applicability, the proposed emergency generator will be subject to Subpart IIII.

R307-214 - National Emissions Standards for Hazardous Air Pollutants

R307-214 incorporates the Federal National Emissions Standards for Hazardous Air Pollutants 

(NESHAP) and Maximum Achievable Control Technology (MACT) standards. As discussed 

above in the Federal regulation applicability, the emergency generator will be subject to 40 CFR 

Part 63, Subpart ZZZZ.
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Stericyde Stericycle, Inc.
Tooele County, Utah Facility
Notice of Intent Application

R307-220 - Emission Standards: Rian for Designated Facilities

R307-220 incorporates by reference the Utah State Plan for HMIWI. The Tooele facility 

HMIWI units will not be subject to the Utah State Plan for HMIWI since they commenced 

construction after December 1, 2008. Instead, the HMIWI units will be subject to 40 CFR Part 

60, Subpart Ec (Standards of Performance for New Stationary Sources: 

Hospital/Medical/Infectious Waste Incinerators).

R307-222 - Emission Standards: Existing Incinerators for Hospital, Medical, 
Infectious Waste

R307-222 establishes emission standards for existing HMIWIs. However, the Tooele facility 

HMIWI units will not be subject to R307-222 since they commenced construction after 

December 1, 2008 as per R307-222-l(2). Instead, the HMIWI units will be subject to 40 CFR 

Part 60, Subpart Ec (Standards of Performance for New Stationary Sources: 

Hospital/Medical/Infectious Waste Incinerators).

R307-401 - Permits: New and Modified Sources

R307-401 establishes the application and permitting requirements for new installations and 

modifications to existing installations throughout the State of Utah. This application is being 

submitted in accordance with R307-401-5 (Notice of Intent).

R307-403 - Permits: New and Modified Sources in Nonattainment Areas and 
Maintenance Areas

R307-403 applies to the construction or major modification of major stationary sources of air 

pollution emissions located within any area that has been identified as not meeting a national 

ambient air quality standard for the pollutant for which the source is major. The Tooele facility 

will be located in an attainment or unclassifiable area of Tooele County; therefore, R307-403 

(NNSR requirements) does not apply.
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R307-415 - Permits: Operating Permit Requirements

This rule establishes an air quality permitting program as required under Title V of the Clean Air 

Act Amendments of 1990 and 40 CFR Part 70. The Tooele facility will emit less than 100 tons 

per year for all pollutants and will therefore not be a major source with respect to the emissions 

thresholds of the Title V Operating Permit program. However, pursuant to 40 CFR §60.50c(l), 

the Tooele facility will be required to operate under a Title V permit issued under a U.S. EPA- 

approved operating permit program. Therefore, Stericycle will be subject to the Title V 

requirements and will operate pursuant to a Title V Operating Permit. Pursuant to R307-415- 

5a(l)(a), the Tooele facility will apply for the Title V operating permit within one (1) year of 

becoming subject to the Title V permit program.
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APPENDIX J
EMISSIONS IMPACT ASSESSMENT



Stericycle, Inc.
Tooele County, Utah Facility 
Notice of Intent Application

EMISSIONS IMPACT ASSESSMENT

The following sections describe Stericycle’s approach for performing the Emissions Impact 

Assessment.

CRITERIA POLLUTANTS

New sources in an attainment area whose total controlled emission increase levels are greater 

than the thresholds listed in Table 1 of R307-410-4 are required to submit a dispersion modeling 

analysis for criteria pollutants as part of a complete NOI application. As presented in Table J-l, 

the proposed Tooele facility will not have the potential to emit pollutants in excess of the 

thresholds listed in Table 1 of R307-410-4; therefore, dispersion modeling of criteria pollutant 

impacts is not required.

HAZARDOUS AIR POLLUTANTS (HAPS)

Pursuant to R307-410-5, the Tooele facility is required to provide documentation of increases of 

hazardous air pollutants (HAPs) which includes the estimated maximum short-term (i.e., pounds 

per hour) emission rate increase from each affected installation, the type of release, the 

maximum release duration in minutes per hour, the release height measured from the ground, the 

height of any adjacent building or structure, the shortest distance between the release point and 

any area defined as “ambient air” under 40 CFR §50.1(e), and the emission threshold value.

The emission threshold value is calculated to be the applicable threshold limit value (TLV) on a 

time-weighted average or a ceiling basis multiplied by the appropriate emission threshold factor 

listed in Table 2 of R307-410-5. Stericycle utilized UDAQ’s emission threshold value 

spreadsheet to complete this evaluation. As presented in Table J-2, the proposed Tooele facility 

will not have the potential to emit HAPs at a rate equal to or greater than the corresponding 

emissions threshold values; therefore, dispersion modeling of HAP impacts is not required.

Stericycle*
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Table J-1
Stericycle, Inc. - Tooele, UT Facility 

Criteria Pollutant Modeling Threshold Evaluation

Pollutant^
Emission Threshold

Value00
Facility-Wide Maximum 

Annual Emissions
Modeling

Requirement
(tons/yr) (tons/yr)

PMI0 - fugitive emissions 5 0.01 No
PM|0 - non-fugitive emissions 15 1.93 No
CO 100 1.93 No
so2 40 2.36 No
NO, 40 28.31 No
Lead 0.6 7.24E-05 No

(J| Emission thresholds are displayed pursuant to R307-410-4.
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Table J-2
Stericycle, Inc. - Tooele, UT Facility 
HAP Modeling Threshold Evaluation

Pollutant*10
Emission Threshold 

Value00
Facility-Wide Maximum 
Short-Term Emissions

Modeling
Requirement

(Ib/hr) (Ib/hr)
Acetaldehyde 13.96 1.26E-04 No
Acrolein 0.07 3.94E-05 No
Formaldehyde 0.11 2.16E-03 No
Hydrogen Chloride 0.92 0.19 No
Hydrogen fluoride (Hydrofluoric acid) 0.51 0.03 No
m-Xylenes 0.03 9.65E-04 No
Arsenic Compounds (inorg. inch arsinec) 3.68E-03 3.46E-05 No
Benzene (incl.benzene for gas) 0.59 3.93E-03 No
Beryllium Compounds 1.84E-05 8.15E-06 No
Cadium Compounds 2.46E-04 3.14E-06 No
Chromium Compounds 1.23E-03 1.14E-04 No
Nickel Compounds 1.23E-02 6.32E-04 No
Antimony Compounds 0.18 3.10E-04 No
Chlorine 0.53 0.22 No
Cobalt Compounds 7.36E-03 1.98E-06 No
1,4-Dichlorobenzene(p) 22.13 2.82E-05 No
Hexane 64.86 0.04 No
Manganese Compounds 0.07 1.17E-03 No
Mercury Compounds 3.68E-03 3.14E-05 No
Naphthalene 19.29 6.64E-04 No
Polychlorinated biphenyls (Aroclors) 0.18 9.53E-05 No
Selenium Compounds 0.07 5.65E-07 No
Toluene 27.73 1.49E-03 No
Xylenes (isomers and mixture) 159.78 9.65E-04 No

(a) Pollutants identified arc from the list of pollutants provided by the Utah Division of Air Quality in the 2014 ACGIH - TLVs and UDAQ - TSLs and ETVs 

spreadsheet. Only pollutants that are potentially emitted by the facility are included in this table.

(b’ Emission thresholds are obtained from the Utah Division of Air Quality in the 2014 ACGIH - TLVs and UDAQ - TSLs and ETVs spreadsheet and are based 

on Stericycle's design plan for vertical, unrestricted stack(s) greater than 100 meters away from the property line.

J-3



Memorandum13RTI
INTERNAtiONAL

Date: July 6, 2009

Subject: Revised Compliance Costs and Economic Inputs for Existing HMIWI
EPA Contract No. EP-D-06-118; Work Assignment No. 3-09; SPPD No. 02/30 
RTI Project No. 0210426.003.009

From: Thomas Holloway

To: Ketan Patel
OAQPS/SPPD/NRCG (El43-03)
U.S. Environmental Protection Agency 
Research Triangle Park, NC 27711

I. Background

The U.S. Environmental Protection Agency (EPA), under sections 111 and 129 of the 
Clean Air Act (CAA), is required to regulate emissions of nine pollutants from 
hospital/medical/infectious waste incinerators (HMIWI): hydrogen chloride (HC1), carbon 
monoxide (CO), lead (Pb), cadmium (Cd), mercury (Hg), particulate matter (PM), dioxins/furans 
(CDD/CDF), nitrogen oxides (NOx), and sulfur dioxide (SO2). To respond to concerns raised by 
the U.S. Court of Appeals for the D.C. Circuit regarding the methodology originally used to 
develop the original HMIWI regulation promulgated in 1997, EPA is re-developing the HMIWI 
standards. The EPA has developed a series of maximum achievable control technology (MACT) 
floor and beyond-the-floor (BTF) options to support that re-development. These options are 
discussed further in separate memoranda.1,2 The purpose of this memorandum is to present for 

existing sources the model costs, nationwide costs, and nationwide cost effectiveness associated 
with these compliance options and with alternatives to compliance. This memorandum 
also provides employment and sales information for those companies that employ HMIWI, to 
serve as inputs (along with costs) in conducting an economic impacts analysis of the re-developed 
HMIWI regulation. Note: The cost, employment, and sales estimates presented in this 
memorandum are revisions of the estimates presented in a previous memorandum, prepared for 
the December 2008 HMIWI re-proposal.3

II. Model Costs

This section presents the costs estimated for a series of model existing HMIWI for (1) the 
emission controls used to comply with the MACT floor and BTF compliance options; (2) the 
monitoring, testing, recordkeeping, and reporting activities used to demonstrate compliance; and 
(3) the alternatives to compliance. The model existing HMIWI include large, medium, small non- 
rural, and small rural units. Table 1 shows the basis for the development of the parameters for the 
model HMIWI (e.g., incinerator charge rate, stack gas flow rate, incinerator operating hours, and 
concentrations). Table 2 presents a summary of the model costs for each emission control and 
alternative to compliance.
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A. Emission Controls

Emission control technologies and other control measures that can be used to comply with 
the MACT floor and BTF options for existing HMIWI include packed-bed wet scrubbers, fabric 
filters, dry scrubbers, HMIWI secondary chamber retrofits, selective noncatalytic reduction 
(SNCR), activated carbon injection (ACI), and various other control measures designed to obtain 
incremental emission reductions. This section presents the model costs that were estimated for 
these control measures.

The retrofit factors for the model capital costs were assumed to be 40 percent for wet 
scrubbers, fabric filters, and dry scrubbers and 20 percent for SNCR and ACI.4’5 Downtime costs 

for the retrofits were assumed to be negligible (except for secondary chamber retrofits, which 
already include retrofit/downtime costs). Most HMIWI are expected to be outdoors with adequate 
space to install an emission control system without shutting down the incinerator. It was also 
expected that connecting the ductwork could be performed during a scheduled downtime for 
maintenance.6

The model capital costs for the emission controls were estimated in units of dollars ($) and 
$/flow. Similarly, the model annual costs for the emission controls were estimated in units of 
dollars per year ($/yr) and $/flow. The $/flow costs were calculated by dividing the capital/annual 
control cost estimate for each model HMIWI by the gas flow rate for that model. The $/flow costs 
were used to calculate unit-specific control costs for each HMIWI, as discussed in section III of 
this memorandum.

1. Packed-bed wet scrubbers. Packed-bed wet scrubbers are especially effective at 
reducing emissions of acid gases such as HC1, and also provide limited control of PM, metals, and 
S02 (if present at high enough concentrations). These wet scrubbers can be installed either alone 
or after a dry scrubber/ fabric filter. Wet scrubber costs are presented for each model HMIWI in 
Table 3 and were estimated based on algorithms in the Model Plant Description and Control Cost 
Report for HMIWI and a memo update.6,7 The wet scrubber capital costs from these algorithms 

were updated to 2007 dollars using the Chemical Engineering Plant Cost Index (CEPCI) and range 
from approximately $260,000 to $453,000.

The wet scrubber annual costs were updated to 2007 dollars using current estimates for 
unit costs and labor rates and range from approximately $51,600/yr to $104,000/yr. The updated 
unit costs for electricity and caustic were obtained from online sources.8,9 Unit costs for water and 
sewage disposal were obtained from the latest version of EPA’s Air Compliance Advisor.10 

Current operating labor rates were estimated based on occupational employment statistics 
available online from the U.S. Bureau of Labor Statistics for several industries that use HMIWI, 
specifically the May 2007 mean hourly wage estimates for Stationary Engineers and Boiler 
Operators in the following sectors: General Medical and Surgical Hospitals; Waste Treatment and 
Disposal; Pharmaceutical and Medicine Manufacturing; and Colleges, Universities, and 
Professional Schools.11 To determine an average operating labor rate for all HMIWI, a weighted 

average was taken of the aforementioned mean hourly wage estimates using the fraction of 
HMIWI located in each of those sectors.
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2. Fabric filters. Fabric filters can be used to improve the PM (and associated 
particulate metals) emission control at HMIWI. Fabric filters can be installed either alone or 
before a wet scrubber. Fabric filter costs are presented for each model HMIWI in Table 4 and 
were estimated based on algorithms in the Model Plant Description and Control Cost Report for 
HMIWI.5 6 The fabric filter capital costs from these algorithms were updated to 2007 dollars using 

the CEPCI and range from approximately $689,000 to $1.02 million.

The fabric filter annual costs were updated to 2007 dollars using current estimates for unit 
costs and labor rates and range from approximately $130,000/yr to $268,000/yr. Updated unit 
costs for electricity, compressed air, and dust disposal were obtained from online sources.8,12,13 A 
unit cost for water was obtained from the latest version of EPA’s Air Compliance Advisor.10 

Current operating labor rates were estimated based on the aforementioned occupational 
employment statistics available online from the U.S. Bureau of Labor Statistics.11

3. Dry scrubbers. A dry scrubber can be used in concert with a fabric filter to reduce 
emissions of PM, as well as emissions of acid gases such as HC1. The predominant type of dry 
system used at HMIWI is a dry sorbent injection system followed by a fabric filter (DIFF). DIFF 
costs are presented for each model HMIWI in Table 5 and were estimated based on algorithms in 
the Model Plant Description and Control Cost Report for HMIWI and a memo update.6,14 The 

DIFF capital costs from these algorithms were updated to 2007 dollars using the CEPCI and range 
from approximately $917,000 to $1.36 million.

The DIFF annual costs were updated to 2007 dollars using current estimates for unit costs 
and labor rates and range from approximately $168,000/yr to $347,000/yr. Updated unit costs for 
electricity, lime, compressed air, and dust disposal were obtained from online sources.8,12,13,15 A 
unit cost for water was obtained from the latest version of EPA’s Air Compliance Advisor.10 

Current operating labor rates were estimated based on the aforementioned occupational 
employment statistics available online from the U.S. Bureau of Labor Statistics.11

4. Secondary chamber retrofits. Secondary chamber retrofits, which include 
retrofitting the incinerator with a larger secondary chamber (with a longer gas residence time, e.g., 
2 seconds) and operating it at a higher temperature (e.g., 1800°F), can achieve greater reductions 
in emissions of combustion-related pollutants such as CO and CDD/CDF. Secondary chamber 
retrofit costs are presented for each model HMIWI in Table 6 and were estimated based on 
algorithms in the Model Plant Description and Control Cost Report for HMIWI and a memo 
update.6,16 Estimates of waste charging hours and downtime days were also taken from the Model 
Plant Description and Control Cost Report for HMIWI.6 The secondary chamber retrofit capital 

costs estimated based on the algorithms were updated to 2007 dollars using the CEPCI and range 
from approximately $75,300 to $346,000.

The secondary chamber retrofit annual costs were estimated in 2007 dollars using an 
updated unit cost for natural gas obtained from an online source, and range from approximately 
$15,100/yr to $80,800/yr.17

5. Selective noncatalvtic reduction. In an SNCR system, a nitrogen-based reducing
agent, or reagent, such as ammonia or urea, is injected into the post-combustion flue gas through
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nozzles mounted on the wall of the combustion unit; SNCR is based on the chemical reduction of 
the NOx molecule into molecular nitrogen and water vapor 4 SNCR systems have been used for 

NOx emission control on combustion units such as industrial boilers, electric utility steam 
generators, thermal incinerators, and municipal solid waste energy recovery facilities.4 NOx 
reductions of 45 percent or higher are estimated for HMIWI using SNCR systems.18 The costs for 

an SNCR system are presented for each model HMIWI in Table 7 and were estimated based on 
algorithms in the OAQPS Control Cost Manual? The SNCR capital costs from these algorithms 

were updated to 2007 dollars using the CEPCI and range from approximately $186,000 to 
$586,000.

The SNCR annual costs were updated to 2007 dollars using current estimates for unit costs 
and labor rates and range from approximately $22,900/yr to $67,900/yr. The unit cost for a 
50 percent urea solution ($0.85/gallon [gal]) was taken from the OAQPS Control Cost Manual? 

Two other unit costs for urea were found online, but one cost (up to $0.46/gal) was based on 
delivery of dry urea (with the urea solution later mixed onsite), while the other cost ($0.60/gal) 
was over 5 years old.19’20 To be conservative, the higher unit cost from the OAQPS Control Cost 
Manual was used. An updated unit cost for electricity was obtained from an online source.8 A 
unit cost for water was obtained from the latest version of EPA’s Air Compliance Advisor.10 The 

average heating value of 8,500 British thermal units per pound (Btu/lb) of medical waste, used in 
the annual electricity cost equation, was obtained from the Process Description Report for 
HMIWI.21

The annual electricity cost for SNCR systems is also dependent on the NOx concentration 
at the SNCR inlet, which was estimated to be 0.28 Ib/million Btu (MM Btu), based on the average 
of the NOx concentration data for currently operating HMIWI. The NOx concentration for each 
HMIWI was estimated (as shown in the following equation) using baseline emissions estimates 
developed in a separate memorandum:22

NOx concentration (Ib/MM Btu) = NOx baseline emissions (Ib/yr) / [operating hours per year (hr/yr) x incinerator 
charge rate (lb waste/hr) x heating value (8,500 Btu/lb waste)] x 106 Btu/MM Btu

6. Activated carbon injection system. Injecting activated carbon before the fabric 
filter has been demonstrated to improve the removal efficiency of both Hg and CDD/CDF from 
HMIWI. Activated carbon injection costs are presented for each model HMIWI in Table 8 and 
were estimated based on algorithms in the Model Plant Description and Control Cost Report for 
HMIWI.6 Capital costs for the ACI system from these algorithms were updated to 2007 dollars 

using the CEPCI and range from approximately $3,800 to $12,000.

Annual costs for the ACI system were updated to 2007 dollars using current estimates for 
unit costs and labor rates and range from approximately $5,400/yr to $56,300/yr. Updated unit 
costs for activated carbon and dust disposal were obtained from online sources.13'23""5 Current 

operating labor rates were estimated based on the occupational employment statistics available 
online from the U.S. Bureau of Labor Statistics.11

The factor of 0.00127 in the annual cost equation for dust disposal is based on an ACI rate 
capable of producing a carbon concentration of 338 milligrams per dry standard cubic meter
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(mg/dscm), which is expected to achieve reductions of 90 percent for Hg and 98 percent for 
CDD/CDF relative to inlet levels.6

7. Incremental controls. In some instances, it may not be necessary to install a new 
control system to achieve the emissions reductions necessary to comply with the control options. 
An incremental reduction in emissions may be achievable by simply increasing the amount of 
caustic used in the wet scrubber,increasing the flow of lime, sodium bicarbonate (NaHC03), or 
activated carbon prior to the fabric filter; increasing the amount of natural gas used in the 
incinerator; increasing wet scrubber horsepower, improving fabric filter performance, or 
increasing the amount of NOx reagent injected into the post-combustion flue gas. Table 9 presents 
model costs for each of these incremental control measures, and the following sections discuss 
how the model costs were estimated for these controls. Only annual costs are associated with 
incremental controls. There are no capital costs for incremental controls.

a. Increase caustic. One strategy to reduce acid gas emissions such as S02 further is 
to increase the amount of caustic used in the wet scrubber to react with and neutralize the acid 
gases in the gas stream. The addition of caustic is assumed to sufficiently reduce emissions 
without requiring any changes to the wet scrubber. Model costs to increase the amount of caustic 
were estimated using the same caustic equation employed in costing packed-bed wet scrubbers 
and range from approximately $5/yr to $200/yr.6,7

b. Increase lime/sodium bicarbonate flow. Emissions of acid gases such as HC1 may 
be reduced further by increasing the feed rate of lime or NaHCOa prior to the fabric filter. Model 
costs to increase lime flow were estimated using the same equations for makeup lime and dust 
disposal employed for the DIFF costs and range from approximately $200/yr to $20,900/yr.6’14 

Model costs to increase NaHCOj flow were estimated using similar equations, with a slight 
difference based on the stoichiometry and molecular weight for NaHC03, and range from 
approximately $800/yr to $81,600/yr.6’14

c. Increase activated carbon flow. As noted previously, injecting activated carbon 
before the fabric filter has been demonstrated to improve the removal efficiency of both Hg and 
CDD/CDF from HMIWI. Model costs to increase activated carbon flow were estimated using the 
same equations for activated carbon and dust disposal employed for installing an ACI system and 
range from approximately $l,600/yr to $42,600/yr.6

d. Increase natural gas use. One strategy to reduce CO and CDD/CDF emissions 
further is to increase the amount of natural gas fired in the secondary chamber and consequently 
increase the temperature in the secondary chamber. Carbon monoxide is a product of incomplete 
combustion, and increasing the temperature in the secondary chamber should subsequently 
increase the degree of combustion in the chamber; higher temperatures in the secondary chamber 
should also contribute to the decomposition of CDD/CDF compounds.26 Combustion can be 

improved in other ways (e.g., tuning up burners or improving mixing in the secondary chamber), 
but for purposes of this memorandum, analyses were conservatively based on increased natural 
gas use. Model costs to fire additional natural gas were estimated using the same natural gas 
equation employed in costing secondary chamber retrofits and range from $l,100/yr to 
$30,200/yr.6,16
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e. Increase scrubber horsepower. One strategy to reduce PM emissions further is to 
increase the PM collection efficiency of the wet scrubber by increasing its pressure drop, which 
increases the energy demand (horsepower) of the scrubber system, specifically the fan and pump. 
Model costs to increase scrubber horsepower were estimated based on fan and pump electricity 
equations for wet scrubbers in the Model Plant Description and Control Cost Report for HMIWI 
and a memo update, and the model costs range from $l,300/yr to $26,800/yr.6’7

f. Improve fabric filter performance. One strategy to reduce PM and metals 
emissions further is to improve the performance of the fabric filter by replacing the filter bags 
used to capture the particulate emitted from the HMIWI. Model costs to improve fabric filter 
performance were estimated using the same equations for bag and cage replacement employed in 
costing fabric filters and DIFF and range from $l,300/yr to $8,600/yr.6

g. Increase NOy reagent. One strategy to reduce NOx emissions further is to increase 
the amount of ammonia or urea used in SNCR systems. Model costs to increase the amount of 
NOx reagent were estimated using the same reagent cost equation employed in costing SNCR 
systems and range from $500/yr to $l,800/yr.4

B. Monitoring

1. Inspections. Under the 1997 HMIWI regulation, existing small rural HMIWI were 
required to conduct annual equipment inspections to compensate for the lack of annual emissions 
testing at those sources. The inspections would include the incinerator, control device (if any), 
and monitoring equipment. For the re-developed regulation, EPA has determined that annual 
control device inspections should be expanded to the other HMIWI to demonstrate that the control 
devices are operating sufficiently well to allow compliance with the tighter emission limits under 
the re-developed regulation.

Information on equipment inspections was gathered for the 1997 regulation.27 Four 

companies (one incinerator dealer, one maintenance contractor, and two incinerator 
manufacturers) were contacted for information on the types of activities normally conducted 
during a equipment inspection, including control device inspections; the companies provided 
inspection cost estimates ranging from $350 to $800.27 These costs were averaged and updated to 

2007 dollars using the CEPCI to develop the inspection cost ($900). (See Table 10.) This 
inspection cost was estimated for all model HMIWI regardless of size.

2. Parameter monitors. Monitoring of operating parameters can be used to indicate 
whether air pollution control equipment and practices are functioning properly to minimize air 
pollution. The 1997 HMIWI regulation included parameter monitoring requirements for good 
combustion, wet scrubbers, and dry scrubbers with fabric filters. For the re-developed regulation, 
EPA is keeping these parameter monitoring requirements and adding an additional parameter 
requirement for those HMIWI that are expected to install SNCR systems in order to comply with 
the more stringent NOx limits. The model costs associated with these parameter monitoring 
requirements are presented in Table 11.
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The 1997 regulation required all HM1WI to monitor charge rate and secondary chamber 
temperature to demonstrate good combustion practices. Because HMIWI are already monitoring 
these parameters, the monitoring costs presented in this memorandum only include the costs to 
monitor additional (e.g., wet scrubber, DIFF, ACI, and SNCR) parameters, plus any ancillary 
equipment costs (e.g., computer, data logger/computer interface, logging and reporting software, 
and printer) and other costs. (Some of the other costs include planning, selecting the type of 
equipment, providing support facilities, installing and checking the equipment, conducting 
performance specification tests, preparing a quality assurance/quality control [QA/QC plan], and 
recordkeeping and reporting.)

The 1997 regulation required HMIWI equipped with wet scrubbers, DIFF, and ACI to 
monitor the following parameters:

• Wet scrubbers: flue gas temperature, pressure drop across the wet scrubber (or the 
horsepower or amperage to the wet scrubber), scrubber liquor flow rate, and scrubber 
liquor pH

• DIFF: fabric filter inlet temperature, and HC1 sorbent (i.e., lime) flow rate
• ACI: Hg and CDD/CDF sorbent (i.e., activated carbon) flow rate

Consequently, the wet scrubber monitoring costs developed for the 1997 regulation 
included costs for (1) thermocouple wire, (2) signal wire, (3) pressure transducer, (4) liquid flow 
transducers, and (5) controller element and transmitter for pH meter; the DIFF monitoring costs 
included costs for (1) thermocouple wire and (2) labor to monitor and record lime flow; and the 
ACI monitoring costs included labor costs to monitor and record activated carbon flow.28 The wet 

scrubber, DIFF, and ACI monitoring costs estimated for the 1997 regulation were updated to 2007 
dollars using the CEPCI and latest labor rates and rounded to the nearest $100. Capital monitoring 
costs are $16,800 for DIFF; there are no capital costs associated with ACI systems. Annual 
monitoring costs range from $5,500/yr to $9,000/yr for DIFF and $1,300/yr to $4,800/yr for ACI 
systems. Capital fabric filter monitoring costs are identical to those for DIFF; annual fabric filter 
monitoring costs are similar to those for DIFF, but do not include operating labor and overhead 
costs for recording lime flow. Fabric filter monitoring costs were estimated to be $4,200/yr for all 
four model HMIWI. Wet scrubber capital and annual monitoring costs are also identical for all 
four models; capital costs were estimated at $22,600, and annual costs were estimated at 
$5,200/yr.

Under the re-developed HMIWI regulation, those HMIWI equipped with SNCR systems 
will be required to monitor ammonia or urea injection rate. SNCR monitoring costs estimated by 
EPA in August 2008 include costs to purchase and install an ammonia injection rate sensor with 
data acquisition system and data reduction.29 These SNCR monitoring costs were adapted to the 

cost format in Table 11 and rounded to the nearest $100. The SNCR capital and annual 
monitoring costs for all four model HMIWI were estimated to be $10,200 and $3,100/yr, 
respectively. 3

3. Bag leak detector. Although the re-developed HMIWI regulation is not requiring 
existing HMIWI equipped with fabric filters to install bag leak detectors, use of bag leak detectors 
is presented as an option for fabric filter-controlled HMIWI. Since the 1997 regulation, bag leak
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detectors have been shown to be an effective method for demonstrating continuous compliance for 
sources equipped with fabric filters. Bag leak detector costs estimated by EPA in July 2006 were 
updated to 2007 dollars using the CEPCI, and rounded to the nearest $100.3° The total capital and 

annual costs for this monitor were estimated to be $23,100 and $8,400/yr, respectively. (See 
Table 11.)

There are no parameter monitoring requirements for which bag leak detectors can be 
substituted. However, in the re-developed regulation, EPA would allow sources to use bag leak 
detectors to replace annual opacity testing, which would reduce the bag leak detector cost.

4. Continuous emissions monitoring systems (GEMS’). The most direct means of 
monitoring compliance is the use of CEMS to measure the emissions of a pollutant on a 
continuous basis. The following text describes the voluntary CEMS options for existing HMIWI 
that will be included in the re-developed regulation. The costs for the various CEMS are 
presented in Table 11.

Although the re-developed regulation is not requiring CO, HC1, PM, Hg, or multi-metal 
CEMS for existing HMIWI, such systems are presented as an option for all sources. The costs for 
these CEMS, estimated by EPA in 2006, were updated to 2007 dollars using the CEPCI and 
rounded to the nearest $100.30,31 The total capital costs for these CEMS were estimated to be 

$123,000/yr for CO CEMS; $129,000/yr for HC1 CEMS; $144,000/yr for PM CEMS; $211,000/yr 
for Hg CEMS; and $210,000/yr for multi-metal CEMS. The total annual costs were estimated to 
be $26,300/yr for CO CEMS; $42,400/yr for HC1 CEMS; $51,200/yr for PM CEMS; $102,900/yr 
for Hg CEMS; and $57,800/yr for multi-metal CEMS. (See Table 11.)

In the re-developed regulation, EPA would allow sources to use these CEMS to replace the 
following annual tests and parameter monitoring to reduce the cost of the CEMS:

• CO CEMS: replace annual CO testing and monitoring of secondary chamber 

temperature
• HC1 CEMS: replace annual HC1 testing and monitoring of HC1 sorbent (e.g., lime) 

flow rate for dry scrubbers and scmbber liquor pH for wet scrubbers
• PM CEMS: replace annual PM and opacity testing and monitoring of pressure drop 

(or horsepower or amperage) for wet scrubbers
• Multi-metals/Hg CEMS: replace flue gas temperature (there are no annual metals/Hg 

tests to replace)

5. Sorbent trap biweekly monitoring. Although EPA is not requiring sorbent trap 
biweekly monitoring of CDD/CDF or Hg emissions for existing HMIWI, such a system is 
presented as an option for all sources. The costs for this monitoring system, estimated by EPA in 
July 2006, were updated to 2007 dollars using the CEPCI and rounded to the nearest $100.3° The 

total capital and annual costs for a sorbent trap biweekly monitoring system were estimated to be 
$105,000 and $37,900/yr, respectively. (See Table 11.)

a. CDD/CDF sorbent trap monitoring. In the re-developed regulation, EPA would 
allow sources to use sorbent trap biweekly monitoring of CDD/CDF to replace monitoring of



fabric filter inlet temperature to reduce the cost of the monitor. None of the other parameter 
monitoring requirements associated with CDD/CDF emissions, which include monitoring of 
CDD/CDF sorbent (i.e., activated carbon) flow rate, waste charge rate, and secondary chamber 
temperature, can afford to be replaced. (In addition to CDD/CDF, activated carbon flow rate also 
serves to demonstrate compliance with the Hg emission limit, and monitoring of charge rate and 
secondary chamber temperature also serves to demonstrate compliance with the PM and CO 
emission limits.) Furthermore, there is no annual CDD/CDF stack test that could be replaced with 
sorbent trap biweekly monitoring.

If sorbent trap biweekly monitoring of CDD/CDF was combined with a multi-metals or Hg 
CEMS, or Hg sorbent trap monitoring, additional parameter monitors could be eliminated. For 
HMIWI equipped with a dry scrubber or a dry/wet scrubber system, such a combination could be 
used to replace monitoring of fabric filter inlet temperature and monitoring of Hg and CDD/CDF 
sorbent flow rate (i.e., activated carbon). For HMIWI equipped with a wet scrubber, such a 
combination could be used to replace monitoring of flue gas temperature.

b. Hg sorbent trap monitoring. In the re-developed regulation, EPA would allow 
sources to use sorbent trap biweekly monitoring of Hg to replace monitoring of wet scrubber 
outlet flue gas temperature to reduce the cost of the monitor. None of the other parameter 
monitoring requirements associated with Hg emissions, which include monitoring of Hg sorbent 
(i.e., activated carbon) flow rate, waste charge rate, and secondary chamber temperature, can 
afford to be replaced. (In addition to Hg, activated carbon flow rate also serves to demonstrate 
compliance with the CDD/CDF emission limit, and monitoring of charge rate and secondary 
chamber temperature also serves to demonstrate compliance with the PM and CO emission limits.) 
Furthermore, there is no annual Hg stack test that could be replaced with sorbent trap biweekly 
monitoring.

If sorbent trap biweekly monitoring of Hg was combined with CDD/CDF sorbent trap 
monitoring, additional parameter monitors could be eliminated. For HMIWI equipped with a dry 
scrubber or a dry/wet scrubber system, such a combination could be used to replace monitoring of 
fabric filter inlet temperature and monitoring of Hg and CDD/CDF sorbent flow rate (i.e., 
activated carbon). For HMIWI equipped with a wet scrubber, such a combination could be used 
to replace monitoring of flue gas temperature.

C. Testing

1. Stack testing. Under the 1997 HMIWI regulation, all existing HMIWI except small 
rural units were required to:

• Demonstrate initial compliance with the emission limits for HC1, CO, Pb, Cd, Hg, PM, 
CDD/CDF, and opacity by conducting an initial stack test for those pollutants; and

• Demonstrate ongoing compliance with the emission limits for HC1, CO, PM, and 
opacity by conducting annual stack tests for those pollutants.

The re-developed regulation will keep these requirements and also require those HMIWI to 
demonstrate initial compliance with the revised limits for NOx and SO2 by conducting an initial
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stack test for those two pollutants (unless they have already been tested for and are in compliance 
with the revised limits). Also, those HMIWI whose previous stack tests do not demonstrate 
compliance with one or more of the revised emission limits in the re-developed regulation will be 
required to conduct another stack test for those pollutants.

Under the 1997 HMIWI regulation, existing small rural HMIWI were required to:

• Demonstrate initial compliance with the emission limits for CO, Hg, PM, CDD/CDF, 
and opacity by conducting an initial stack test for those pollutants; and

• Demonstrate ongoing compliance with the emission limit for opacity by conducting 
annual opacity stack tests.

The re-developed regulation will keep these requirements and also require the small rural 
HMIWI to demonstrate initial compliance with the revised HC1, Pb, Cd, NOx, and SO2 emission 
limits by conducting an initial stack test for those pollutants (unless they have already been tested 
for and are in compliance with the revised limits). For the first time, the small rural units will also 
be required to demonstrate ongoing compliance with the emission limits for HC1, CO, and PM by 
conducting annual stack tests for those pollutants. As with the other HMIWI, those small rural 
HMIWI whose previous stack tests do not demonstrate compliance with one or more of the 
revised emission limits in the re-developed regulation will be required to conduct another stack 
test for those pollutants.

Stack test costs developed for each EPA test method for the 1997 regulation were updated 
to 2007 dollars using the CEPCI, adjusted as necessary to conform to the range of more recent, 
typical test costs, and rounded to the nearest $1,000 (except for the less expensive opacity test, 
which was rounded to the nearest $100).28,32,33 The updated and adjusted stack test costs are 

presented in Table 12 for all model HMIWI. Stack test costs were estimated at $12,000 for EPA 
Method 5 (PM); $2,500 for EPA Method 9 (opacity); $26,000 for EPA Method 23 (CDD/CDF); 
$14,000 for EPA Method 29 (metals); and $7,000 each for EPA Methods 6C (SO2), 7E (NOx), 10 
(CO), and 26 (HC1).

2. Visible emissions testing. Under the 1997 HMIWI regulation, new large HMIWI 
were subject to a 5 percent visible emissions (VE) limit for fugitive emissions generated during 
ash handling. To demonstrate compliance with this emission limit, new large HMIWI were 
required to conduct annual performance tests for fugitive emissions from ash handling using EPA 
Method 22. For the re-developed regulation, EPA has determined that this minimal testing 
requirement should be extended to the other HMIWI, but only as an initial test requirement to 
determine whether fugitive ash emissions are a concern from these sources. Because of its simple 
requirements, Method 22 VE testing is expected to be conducted in-house by operating personnel 
at the HMIWI facility. Certification training is not required for this test method.

A Method 22 VE test requires only one stopwatch to monitor the duration of the 
observation period, another stopwatch to observe the emissions, a light meter to monitor 
illuminance indoors (if necessary), and an anemometer to monitor wind speed and wind direction. 
Capital costs for the equipment were obtained online from two vendors: (1) Professional 
Equipment, which provided a wide range of models and costs for light meters and anemometers,
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and (2) Cole-Parmer, which provided a wide range of models and costs for stopwatches.34,35 The 

median costs for the equipment ($200 for a combination light meter/anemometer, $50 for two 
digital stopwatches) were used to develop the Method 22 capital cost ($250).

The Method 22 annual costs (including labor, overhead, taxes, insurance, administration, 
capital recovery) were estimated using standard EPA cost procedures and the latest labor rates, 
assuming 1 hr/reading, and 3 readings/test. Rounded to the nearest $100, the total annual test cost 
was estimated at $200. (See Table 13.) This test cost was estimated for all model HMIWI 
regardless of size.

D. Recordkeeping and Reporting Costs

The additional recordkeeping and reporting burden needed to comply with the re
developed regulation includes the following:

• Reading instructions on the new requirements—1 person-hour
• Initial demonstrations of continuous monitoring systems (CMS) to develop new 

parameter limits (including reports of the results)—16 person-hours
• Notifications of initial performance tests—1 person-hour each for the VE and stack 

tests
• Notifications of CMS demonstrations—2 person-hours
• Reports of initial performance tests—8 person-hours for both VE and stack tests and 2 

person-hours for just VE tests
• Annual report, including results of performance tests conducted during the year—40 

person-hours

Some of these burden items only apply to certain HMIWI. There are two different burden 
estimates for the notification and report of the initial performance test—one that applies to 
HMIWI conducting both pollutant stack tests and fugitive ash tests and one that applies to HMIWI 
conducting just fugitive ash tests. Also, the burden associated with reporting the annual results of 
performance tests applies only to the small rural HMIWI that will, for the first time, be required to 
conduct annual stack tests for HC1, CO, and PM. The recordkeeping and reporting burden for 
control equipment inspections is already included with the monitoring.

The burden estimate for initial CMS demonstrations (16 person-hours) was determined by 
dividing the cost to certify CMS by the composite hourly labor rate. The cost to certify CMS was 
based on an estimate for the 1997 regulation.28 That cost estimate was updated to 2007 dollars 

using the CEPCI. The composite hourly labor rate was determined (as shown in the following 
bullets) based on occupational employment statistics available online from the U.S. Bureau of 
Labor Statistics which were adjusted upwards by 60 percent to include overhead and profit.11

• Technical labor rate (natural resources, construction, and maintenance) = (total 
compensation of $23.47/hr) x (overhead and profit rate of 1.6) = $37.55/hr

• Management labor rate (management, professional, and related) = (total compensation 
of $49.23/hr) x (overhead and profit rate of 1.6) = $78.76/hr
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• Clerical labor rate (sales and office) = (total compensation of $ 13.19/hr) x (overhead 
and profit rate of 1.6) = $21.10/hr

• Composite hourly labor rate = (technical labor rate) + (0.05 x management labor rate)
+ (0.1 x clerical labor rate) = $43.60/hr

The management and clerical burden for each HMIWI were estimated at 5 and 10 percent 
of the technical burden, respectively. The recordkeeping and reporting costs were estimated by 
multiplying the technical, management, and clerical burden estimates by their respective labor 
rates. The results are presented in Table 14.

E. Alternatives to Compliance

In addition to the compliance options listed above, alternatives to compliance have also 
been developed, including autoclaving and landfilling the waste, hauling the waste to a municipal 
waste combustor (MWC), and contracting with a commercial medical waste disposal company. 
This section presents the model costs that were estimated for these alternatives.

1. Autoclave/landfill. The cost to comply with the re-developed HMIWI regulation 
may lead some facilities (e.g., hospitals) to switch to other waste treatment and disposal methods, 
such as onsite autoclaving, followed by landfilling the waste. Costs for this option are presented 
for each model HMIWI in Table 15 and were estimated using cost estimates provided by an 
autoclave vendor and an online source.36,37

Cost estimates from the vendor included capital costs for the sterilizer and compactor; 
operational costs for chamber liners, labor, capital expense, maintenance, steam, and electricity; 
and hauling costs; the vendor also provided costs for a biological indicators test (including test 
kit).36 Inspection costs and permit fees were obtained from an online source.37 Capital costs for 

the autoclave equipment were calculated in units of $/(lb/yr) by dividing the capital cost (in $) 
provided by the vendor by the daily charge rate (lb per day [d]) and annual operating days (d/yr), 
also provided by the vendor. Similarly, annual autoclave costs were calculated in units of $/lb by 
dividing the daily cost (in $/d) provided by the vendor by the daily charge rate (Ib/d), also 
provided by the vendor. The other annual costs (biological indicators test, inspection costs, and 
permit fees) were calculated in units of $/lb by dividing the costs by the daily charge rate (Ib/d) 
and annual operating days (d/yr) provided by the vendor. These costs were then added to the 
annual autoclave cost.

The hauling costs from the vendor were revised to extract landfill costs. National average 
landfill tip fees from the 2005 Tip Fee Survey prepared by the National Solid Wastes Management 
Association (NSWMA) were then used to estimate model landfill costs.13 The total annual 

autoclave/landfill costs in Table 15 are presented in $/lb of waste and in $/yr. Calculation of the 
costs in $/yr assumes each model HMIWI operates at two-thirds of its capacity. The $/yr costs 
range from $9,100/yr to $205,000/yr.

2. Hauling waste to municipal waste combustor. Rather than treat their waste onsite, 
some facilities may decide to haul the waste to the nearest MWC. Costs for this option are 
presented for each model HMIWI in Table 16 and were estimated using the national average
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incineration tip fee ($61.64/ton) from NSWMA’s 2005 Tip Fee Survey and the national average 
hauling cost ($0.27/ton-mile) from the U.S. Bureau of Transportation Statistics, assuming 50 
miles/trip to reach the nearest MWC.13,38 The total annual costs in Table 16 are presented in $/ton 

of waste and in $/yr. Calculation of the costs in $/yr assumes each HMIWI operates at two-thirds 
of its capacity. The $/yr costs range from $4,700/yr to $226,000/yr. Because these costs overlap 
significantly with the autoclave/landfill costs and because some MWCs may not accept medical 
waste, EPA decided to use the autoclave/landfill costs as a means of comparison to the compliance 
costs on a nationwide basis.

3. Commercial medical waste disposal. Some facilities may decide to contract with a 
commercial medical waste disposal company to pick up and dispose of the waste, instead of 
treating or hauling the waste themselves. Cost for this option are presented for each model 
HMIWI in Table 17 and were estimated using a commercial disposal fee of $0.24/lb of waste from 
a memorandum prepared for the 1997 HMIWI regulation.39 Although this cost is about 10 years 
old, it is still in the range of recent cost estimates found online:40'42

a. $0.16/lb for 2006 contract for pickup and disposal of medical waste from sources at 
University of Kentucky

b. $0.3 5/lb for 2007 pickup and disposal of medical waste from sources at University of 
Texas at San Antonio

c. $0.22 to $0.27/lb for 2004 pickup and disposal of medical waste from hospitals in 
Maine

The model costs in Table 17 are presented in $/lb of waste and in $/yr. Calculation of the 
costs in $/yr assumes each HMIWI operates at two-thirds of its capacity. The $/yr costs range 
from $30,200/yr to $1.45 million/yr. Because these costs are significantly more expensive than 
the autoclave/landfill costs, EPA decided to use the autoclave/landfill costs as a means of 
comparison to the compliance costs on a nationwide basis.

III. Nationwide Costs

A. MACT Floor

To determine nationwide costs for all 57 HMIWI currently operating, average emission 
estimates for each pollutant and each HMIWI currently operating were first compared to the 
MACT floor emission limits (or the applicable 1997 emission limits, if more stringent) to 
determine which HMIWI would be impacted for a particular pollutant, and by how much. Then, 
the type of emission control needed to bring the HMIWI into compliance with the emission limit 
was determined. For example, if an HMIWI equipped with a DIFF was impacted for HC1 by a 
substantial amount (e.g., over 50 percent), then it was determined that a packed-bed scrubber 
should be installed to bring the HMIWI into compliance with the HC1 limit. If the HC1 impact 
was minimal, then a less stringent control (e.g., adding more lime to the DIFF) was determined to 
be sufficient. This approach was taken with each pollutant individually, and the results were 
compared across all pollutants to determine the best combination of emission controls needed to 
bring the HMIWI into compliance with all of the applicable emission limits. See Table 18 or 19 
for this list of emission controls.
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Once the best combination of emission controls was determined, the model costs 
associated with those emission controls were assigned to the impacted HMIWI, based on which 
HMIWI size category (large, medium, small non-rural, small rural) the impacted HMIWI 
belonged. For example, large model costs for packed-bed scrubbers and ACI systems would be 
applied to a large HMIWI that needs to install those emission controls to comply with the HC1 and 
CDD/CDF emission limits. The model costs that would be applied would include the control 
costs and monitoring costs associated with packed-bed scrubbers and ACI systems. Control costs 
were applied on a unit-specific basis by using model $/flow values, which were multiplied by unit- 
specific gas flow rates to calculate the control costs (in $ for capital costs, $/yr for annual costs). 
Tables 18 and 19 show the capital and annual control/monitoring cost estimates, respectively, 
applied to each HMIWI at the MACT floor and present nationwide totals.

Capital control costs were estimated to be approximately $62 million (including $45.4 
million for the large units; $16 million for the medium units; $0 for the small units; and $860,000 
for the small rural units). Annual control costs were estimated to be approximately $15 million/yr 
(including $11 million/yr for the large units; $3.2 million/yr for the medium units; $0/yr for the 
small units; and $160,000/yr for the small rural units). Capital monitoring costs were estimated to 
be approximately $800,000 (including $550,000 for the large units; $240,000 for the medium 
units; $0 for the small units; and $17,000 for the small rural units). Annual monitoring costs were 
estimated to be approximately $450,000/yr (including $340,000/yr for the large units; $110,000/yr 
for the medium units; $l,800/yr for the small units; and $6,800/yr for the small rural units).

Stack testing costs were also assigned to individual HMIWI, based on which revised 
emission limits the HMIWI exceeds, on average. For example, those HMIWI which exceed the 
revised emission limits for HC1 and CDD/CDF would be required to conduct initial stack tests for 
those pollutants and would, therefore, be assigned costs for HC1 and CDD/CDF stack tests. The 
total cost for multiple stack tests such as these was adjusted by two-thirds to account for travel, 
accommodations, test methods/sampling trains, etc. that are common to the various stack tests.33 

(Opacity tests are the exception since that test method cannot be combined with any others.) 
Because these stack tests would only be conducted once, the annual costs were determined by 
annualizing the testing costs over 15 years at 7 percent interest. Because small rural HMIWI 
would be required, for the first time, to conduct annual stack tests for HC1, CO, and PM, costs for 
those tests were assigned to those two HMIWI. Similarly, stack testing costs for NOx and SO2 

were also assigned to those HMIWI which had not previously tested for those pollutants. Fugitive 
ash testing costs were assigned to all 57 HMIWI. Tables 18 and 19 presents the capital and annual 
testing costs, respectively, assigned to impacted HMIWI. The capital testing costs were 
approximately $1.3 million (including $760,000 for the large units; $460,000 for the medium 
units; $19,000 for the small units; and $68,000 for the small rural units). The annual testing costs 
were approximately $170,000/yr (including $84,000/yr for the large units; $51,000/yr for the 
medium units; $2,100/yr for the small units; and $38,000/yr for the small rural units).

Recordkeeping and reporting costs were assigned based on which HMIWI would be 
impacted by the revised emission limits and would need to conduct stack tests to demonstrate 
compliance and conduct CMS demonstrations to reestablish their parameter limits. For those 
impacted HMIWI, costs were assigned for conducting CMS demonstrations, submitting
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notifications of performance tests and CMS demonstrations, and submitting reports of the initial 
performance tests. Costs to submit reports of annual stack tests were assigned to the two small 
rural HMIWI, which would be required to conduct annual HC1, CO, and PM tests under the re
developed regulation. Costs to submit notifications and reports of the initial fugitive ash tests 
were assigned to all 57 HMIWI. Table 19 presents the annual recordkeeping and reporting costs 
assigned to impacted HMIWI (approximately $40,000/yr for the large units; $21,000/yr for the 
medium units; $2,500/yr for the small units; and $6,000/yr for the small rural units, for a 
nationwide total of $70,000/yr). There are no capital recordkeeping and reporting costs.

Including the costs of emission controls, monitoring, testing, and recordkeeping/reporting, 
the total nationwide capital costs at the MACT floor were estimated at approximately $64 million 
(including $47 million for the large units; $16 million for the medium units; $19,000 for the small 
units; and $940,000 for the small rural units). The total nationwide annual costs at the MACT 
floor were estimated at approximately $15 million/yr (including $12 million/yr for the large units; 
$3.4 million/yr for the medium units; $6,400/yr for the small units; and $210,000/yr for the small 
rural units).

B. Beyond the Floor

The approach described above was also used to estimate compliance costs for the BTF 
options, except that the type of control assigned at the MACT floor was taken into consideration in 
determining the type of BTF control. For example, if an HMIWI is impacted for HC1 at the 
MACT floor and a packed-bed scrubber is determined to be necessary, then if the HMIWI is also 
impacted for HC1 under the more stringent BTF option, the incremental control to achieve the 
BTF HC1 limit would be to use more caustic in the packed-bed scrubber. Beyond-the-floor capital 
and annual costs are presented in Tables 20 and 21, respectively. The incremental increases in 
capital and annual costs beyond the floor were estimated to be approximately:

Recordkeeping
Size Control Monitoring Testing and reporting Total

Capital Costs
Large $64,000,000 $310,000 $130,000 $0 $64,000,000
Medium $7,000,000 $170,000 $110,000 $0 $7,300,000
Small $2,300,000 $54,000 $23,000 $0 $2,400,000
Small rural $2,000,000 $82,000 $53,000 $0 $2,100,000
Total $75,000,000 $620,000 $320,000 $0 $76,000,000

Annual Costs
Large $16,000,000 $100,000 $14,000 $5,500 $17,000,000

Medium ' $1,100,000 $53,000 $13,000 $1,600 $1,100,000
Small $480,000 $24,000 $2,600 $1,600 $510,000
Small rural $360,000 $23,000 $5,800 $780 $390,000
Total $18,000,000 $200,000 $35,000 $9,400 $19,000,000
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c. Autoclave/Landfill

Capital and annual costs for the primary alternative to compliance (i.e., autoclaving and 
landfilling the waste) were also assigned to each HMIWI, so that the costs for this alternative 
option could be compared to the total compliance costs for each HMIWI at the floor and beyond 
the floor. A capital autoclave cost (in $) was calculated for each HMIWI by multiplying the 
applicable model autoclave cost (in $/(lb/yr) of waste) by the annual operating hours and charge 
rate for the HMIWI (assuming the HMIWI operates at two-thirds of its capacity). Regional 
average landfill tip fees from NSWMA’s 2005 Tip Fee Survey were used in estimating the annual 
autoclave/landfill costs for each HMIWI.13 (There are no capital landfill costs.) For example, the 

regional average tip fee for the Mid-Atlantic region was used in estimating the autoclave/landfill 
costs for HMIWI in Maryland, Pennsylvania, and West Virginia. An annual autoclave/landfill 
cost (in $/yr) was calculated for each HMIWI by taking the applicable model autoclave cost (in 
$/lb of waste) and regional average tip fee (in $/ton of waste), converting them into compatible 
units, and multiplying them by the annual operating hours and charge rate for the HMIWI 
(assuming each HMIWI operates at two-thirds of its capacity). See Tables 22 and 23 for the 
nationwide capital autoclave costs and nationwide annual autoclave/landfill costs, respectively.
As shown in Table 22, nationwide capital autoclave costs are approximately $20 million 
(including $19 million for large; $1.2 million for medium; $150,000 for small; and $68,000 for 
small rural units). As shown in Table 23, nationwide annual autoclave/landfill costs are 
approximately $20 million/yr (including $19 million/yr for large; $1.2 million/yr for medium; 
$150,000/yr for small; and $68,000/yr for small rural units). The annual autoclave/landfill costs 
are about 69 percent of the MACT floor annual compliance costs (84 percent for large, 16 percent 
for medium, 620 percent for small, and 9 percent for small rural units). The difference is larger 
when BTF costs are added to the MACT floor costs; the autoclave/landfill costs are about 31 
percent of the MACT floor and BTF annual compliance costs together (35 percent for large, 12 
percent for medium, 8 percent for small, and 3 percent for small rural units).

IV. Cost Effectiveness

The cost effectiveness of the MACT floor and BTF options was calculated for each unit 
several ways:

• By dividing the total emission control and monitoring cost for particulates (PM, Pb, 
and Cd) by the total emission reduction for those pollutants

• By dividing the total emission control and monitoring cost for acid gases (HC1 and 
SO2) by the total emission reduction for those pollutants

• By dividing the total emission control and monitoring cost for those pollutants reduced 
by activated carbon (Hg, CDD/CDF) by the total emission reduction for those 
pollutants

• By dividing the total emission control and monitoring cost for the pollutant solely 
reduced by combustion control (CO) by the total emission reduction for that pollutant

• By dividing the total emission control and monitoring cost for the pollutant solely 
reduced by SNCR (NOx) by the total emission reduction for that pollutant
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• By dividing the total compliance cost (emission control, monitoring, testing,
recordkeeping, and reporting) by the total emission reduction (HC1, CO, Pb, Cd, Hg, 
PM, CDD/CDF, NOx, and S02) needed to meet the revised emission limits

The emission reductions were derived from another memorandum.22 Unit average cost 

effectiveness values were then calculated for each HMIWI size category and nationwide by 
averaging the cost effectiveness values for all HMIWI in each size category and nationwide.
Table 24 presents the estimated cost effectiveness values at the MACT floor. As shown in Table 
24, the nationwide unit average cost effectiveness of the MACT floor options was estimated to be 
$140 million/ton for particulates; $240,000/ton for acid gases; $150 billion/ton for Hg and 
CDD/CDF; $2.1 million/ton for CO; $26,000/ton for NOx; and $130 billion/ton for everything. 
Table 25 presents the estimated cost effectiveness values associated with going beyond the MACT 
floor. As shown in Table 25, the incremental BTF cost effectiveness was estimated to be $450 
million/ton for particulates; $90,000/ton for acid gases; $190 billion/ton for Hg and CDD/CDF; 
$1.9 million/ton for CO; $ 180,000/ton forNOx, and $400,000/ton for everything. Table 26 
presents the overall cost effectiveness that accounts for the MACT floor and beyond the floor 
options together and includes estimates of $480 million/ton for particulates, $160,000 for acid 
gases, $85 billion/ton for Hg and CDD/CDF, $2.3 million/ton for CO, $160,000/ton for NOx, and 
$460,000/ton for everything. Table 27 presents a nationwide cost summary, which includes the 
capital and annual costs and cost effectiveness of complying with the MACT floor and BTF 
options.

V. Economic Inputs

Using information from the Dun & Bradstreet 2008 Million Dollar Directory, sales and 
employment figures were determined for parent companies of all 57 HMIWI currently operating.43 

These figures were then compared to the following small business size standards from the U.S. 
Small Business Administration (SBA), which are based on the North American Industry 
Classification System (NAICS) codes for the individual HMIWI:44

NAICS Code Industry Title Size Standards
325411 Medicinal/Botanical Manufacturing 750 employees
325412 Pharmaceutical Preparation Manufacturing 750 employees
541710 R&D in Physical/Engineering/Life Sciences 500 employees
562213 Solid Waste Combustors/Incinerators $11.5 million
611310 Colleges/Universities/Professional Schools $6.5 million
622110 General Medical/Surgical Hospitals $31.5 million
622310 Specialty Hospitals $31.5 million
923120 Public Health Programs N/A
924110 Waste Management Program Administration N/Aa
928110 National Security N/A

a Although the SBA does not have a size standard for this NAICS code, a small governmental jurisdiction is defined 
as a government of a city, county, town, township, village, school district, or special district with a population of less 
than 50,000. (See 5 U.S.C. 601(5).)

Based on this comparison, it was determined that one of the HMIWI parent companies 
(Curtis Bay Energy) should be considered a small entity because the company has annual sales
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less than $11.5 million. Two other parent companies (BMWNC and South Bend Medical Bend 
Foundation) are slightly above the small business cutoff. All of this information is presented in 
Table 28. This information has been submitted along with the nationwide costs discussed above 
to serve as inputs for an economic impacts analysis of the HMIWI final rule.
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Table 1. Basis for Model HMIWI Parameters

FAC ID UNHID Facility name
Unit

number City State Category
New/

existing APCD code APCD description

Maximum 
charge rate 

(Ib/hr)

20 20-2 Fort Detrick Unit 6 Fort Detrick MD L E WS Secondary chamber and rotary atomizing wet 

scrubber
1,000

43 43 Boca Raton Community Hospital Boca Raton FL L E ws Secondary chamber (1800F, 1 sec) and rotary 

atomizing wet scrubber system with caustic soda 

injection

730

44 44 Bethesda Memorial Hospital Boynton Beach FL L E ws Secondary chamber (1800F, 2 sec) and rotary 

atomizing scrubber with mist eliminator
1,000

46 46 Holy Cross Hospital Fort Lauderdale FL L E ws Secondary chamber (1800F, 1 sec) and venturi 

scrubber with packed bed absorption unit using 

dilute NaOH

1,300

48 48 Memorial Regional Hospital Hollywood FL L E WS/WESP Secondary chamber (1800F, 1 sec), packed column 

gas scrubber, and wet ESP

1,800

54 54 Bayfront Medical Center St. Petersburg FL L E WS Secondary chamber (1800F, 1 sec) and flux 

force/condensation collision scrubber system using 

dilute NaOH

1,500

59 59-1 Stericycle, Inc. Unit 1 Haw River NC L E ws Secondary chamber (1800F, 1 sec), rapid gas 

quench system, wet scrubber system consisting of a 

packed bed absorber and venturi scrubber, and 

demister.

1,911

59 59-2 Stericycle, Inc. Unit 2 Haw River NC L E ws Secondary chamber (1800F, 1 sec), rapid gas 

quench system, wet scrubber system consisting of a 

packed bed absorber and venturi scrubber, and 

demister.

1,911

65 65-1 Stericycle, Inc. Unit 1 Clinton IL L E ws Secondary chamber (1800F), venturi scrubber, and 

condensing absorber

1,500

65 65-2 Stericycle, Inc. Unit 2 Clinton IL L E ws Secondary chamber (1800F), venturi scrubber, and 

condensing absorber

1,500

71 71 Loyola University Medical Center Maywood IL L E ws Two secondary chambers (1600F), twin rotary 
atomizer scrubber using 50% caustic solution, and 

two demister pads

1,650

77 77 Parkview Hospital Fort Wayne IN L E ws Secondary chamber and wet scrubber 1,200
94 94 Stericycle, Inc. Warren OH L E ws Secondary chamber (1800F, 2 sec), wet scrubber 1,400

98 98-1 University of Texas Medical Branch Galveston TX L E ws Secondary chamber, packed tower, and venturi 

scrubber with activated carbon injection

1,500

106 106 Stericycle, Inc. Kansas City KS L E ws Secondary chamber (1800F, 2 sec), wet scrubber 1,500

130 130 Department of Veterans Affairs 

Medical Center

Miami FL L E ws Secondary chamber (1800F, 1 sec), venturi 

scrubber, and packed tower absorber
1,000

Avqe L 1,500
Avge L, dry
Avge L, wet

38 38 Wilkes-Barre General Hospital Wilkes-Barre PA M N DIFF Secondary/tertiary chambers (1800F, 2.85 sec) and 
dry scrubber/baghouse with lime and activated 
carbon injection

400

63 63 St. Jude Children's Research
Hospital

Memphis TN M E DIFF Secondary chamber (1528F) and baghouse with 

sodium bicarbonate and carbon injection

500

95 95 St. Joseph's Hospital Marshfield Wl M E DIFF Secondary chamber (1800F), quench tower, and 

baghouse with lime/carbon injection
500

13 13 University of Maryland at Baltimore, 

Environmental Health and Safety 

Facility

Baltimore MD M E WS Secondary chamber (1832F) and venturi caustic 

scrubber with packed-bed scrubber
500



Table 1. Basis for Model HMIWI Parameters

FACID UNHID

t '

Facility name
Unit ; 

number City Statu |||§0:'Cbde

2. "..................WdSription,^fc; is*"" I

Category jipnfl
cbarprate

-1

16 16 Johns Hopkins Medical Institute, 
Department of Health, Safety, and 
Environment

Baltimore MD M E ws Secondary chamber (1800F) and venturi wet 
scrubber followed by saturation chamber and mist 
eliminator

320

18 18 Franklin Square Hospital Center Baltimore MD M E ws Secondary chamber (1800F) and venturi scrubber 
followed by quench chamber and mist eliminator

500

21 21 Washington County Hospital Hagerstown MD M E ws Secondary chamber and venturi caustic scrubber 500
25 25 Holy Spirit Hospital Camp Hill PA M E ws Secondary chamber (1800F) and venturi scrubber 

with prequench and NaOH iniection
500

30 30 Riddle Memorial Hospital Media PA M E ws Secondary chamber (1800F, 2 sec), caustic packed 
tower scrubber, and high pressure venturi, with 
activated carbon injection

500

34 34 Pennsylvania State University,
Animal Diagnostic Lab Incinerator

State College PA M E ws Secondary chamber (1900F) and rotary atomizing 
wet scrubber with demister

500

41 41 Thomas Memorial Hospital South Charleston WV M E ws Secondary chamber (1800F) and venturi packed 
tower wet scrubber with caustic injection

470

47 47 Malcolm Randall Veterans Affairs 
Medical Center

Gainesville FL M E ws Secondary chamber (1800F, 1 sec) and wet 
scrubber with caustic soda iniection

495

81 81 South Bend Medical Foundation South Bend IN M E ws Secondary chamber and wet scrubber 470
82 82 Good Samaritan Hospital Vincennes IN M E ws Secondary chamber and multi-chamber spray 

scrubber
500

88
I

88 Medina General Hospital Medina OH M E ws Secondary chamber (1800F, 1 sec) and wet 
scrubber

300

108 108-1 Rocky Mountain Laboratories, 
National Institute of Allergy and 
Infectious Diseases

Unit 1 Hamilton MT M E ws Secondary chamber and wet scrubber 500

111 111 Wyoming Medical Center Casper WY M E ws Secondary chamber and wet scrubber 400
Avqe M 500

Avge M, dry
Avge M, wet

86 86 Fairfield Medical Center Lancaster OH S E ws Secondary chamber (1800F, 1 sec) and wet 
scrubber

95

129 129 Centers for Disease Control and 
Prevention-Clifton, Building 18

Unit 3 Atlanta GA S N ws Secondary chamber (1800F, 1.68 sec) and rotary 
atomizing wet scrubber

120

Avge S 108
115 115 Kona Community Hospital Kealakekua HI SR E cc Secondary chamber (1900F, 2 sec), no APCD 200
116 116 Yukon-Kuskokwim Delta Regional 

Hospital
Bethel AK SR E cc Secondary chamber, no APCD 50

Avge SR 125

Notes:
1. Assumed values are highlighted in yellow.
2. For dry APCD, 95% HCI control assumed based on average 
% HCI control (96.59%) for several of the HMIWI in database 
equipped with dry APCD, and 99% PM control assumed based 
on % Pb and Cd control (99.6% and 99.2%) for a recently 
shutdown HMIWI (Northwest Hospital Center) equipped with a 
dry APCD.
3. For wet APCD, 99% HCI control assumed based on % HCI 
control (99.29%) for an HMIWI in database equipped with a wet 
APCD, and 85% PM control assumed based on % Pb and Cd 
control (87.2% and 88.4%) for a recently shutdown HMIWI 
(Northwest Hospital Center) equipped with a dry APCD.



Table 1. Basis for Model HMIWI Parameters

FACID UNITID Facility name
Unit

number City State Category
New/

existing AP n

Maximum 
charge rate 

(lb/hr)
1 1 Bristol-Myers Squibb Co. Wallingford CT L E FF Secondary chamber (1800F) and baghouse 1,000
5 5 Merck & Company, Inc. Rahway NJ L E DIFF Secondary chamber (1500F, 1 sec), partial quench, 

dry acid gas scrubber with dry lime injection, and 
baghouse

799

15 15-1 Curtis Bay Energy Unit 1 Baltimore MD L E DIFF Secondary chamber, dry scrubber, and baghouse 

with activated carbon injection

7,083

15 15-2 Curtis Bay Energy Unit 2 Baltimore MD L E DIFF Secondary chamber, dry scrubber, and baghouse 

with activated carbon injection

7,083

36 36-1 Merck & Company, Inc. Unit 2 West Point (Upper 

Gwynedd

Township)

PA L E DIFF Secondary/tertiary chamber (2000F, 2 sec), water 

quench followed by sodium bicarbonate injection 
system with dry reaction chamber and pulse-jet 

baghouse

2,000

36 36-2 Merck & Company, Inc. Units West Point (Upper 

Gwynedd
Township)

PA L E DIFF Secondary chamber (1800F, 2.2 sec), water quench 
followed by sodium bicarbonate injection system 
and pulse-let baghouse

3,045

40 40 Charleston Area Medical Center, 
General Hospital

Charleston WV L E DIFF Secondary chamber (1800F, 2 sec), dry 

injection/baghouse scrubber system with activated 
carbon

1,000

42 42 Stericycle, Inc. Apopka FL L E DIFF Secondary chamber (1800, 1 sec), dry scrubbing 

system with quench chamber, passive absorber, 

lime and carbon injection, and baghouse.

1,900

51 51 Lakeland Regional Medical Center Lakeland FL L E DIFF Secondary chamber (1800F, 1 sec), lime injection 

system, and baghouse

750

60 60-1 BMWNC, Inc. Unitl Matthews NC L E DIFF Secondary chamber (1641F), dry scrubber with lime 

and activated carbon injection, and baghouse

1,500

84 84 Mayo Clinic, Waste Management 

Facility

Rochester MN L E DIFF Secondary chamber (1800F, 1 sec) and baghouse 

with lime and carbon injection

2,000

87 87 MedCentral Health System,
Mansfield Hospital

Mansfield OH L E DIFF Secondary chamber (1800F, 2 sec) and baghouse 
with lime and carbon injection system

600

109 109 Healthcare Environmental Services 

Inc.

Fargo ND L E DIFF Secondary chamber (1800F) and dry 

scrubber/baghouse system with lime and carbon 

injection

1,686

120 120-1 Waste Management Resource 
Recovery and Recycling Center

Unit 1 Anahuac TX L N DIFF Secondary chamber, baghouse with virgin lime 

injection, urea injection, and activated carbon 
injection

4,167

120 120-2 Waste Management Resource 

Recovery and Recycling Center

Unit 2 Anahuac TX L N DIFF Secondary chamber, baghouse with virgin lime 

injection, urea injection, and activated carbon 

injection

4,167

29 29 Hamot Medical Center Erie PA L E DIFF/WS Secondary chamber (2000F, 2 sec), lime injection 

system, powdered activated carbon injection 

system, baghouse, and vertical upflow two-stage 

multi-microventuri scrubber system

1,060

55 55 St. Joseph's Hospital Tampa FL L E DIFF/WS Secondary chamber (1800F, 1 sec), lime injection, 

baghouse, and venturi scrubber

1,500

110 110 Stericycle, Inc. North Salt Lake UT L E DI-ESP/WS Secondary chamber (1834F), carbon injection 
system, ESP, dry scrubber, and wet scrubber

1,935

125 125 East Carolina University, Health 

Sciences Campus, HSC Utility Plant
Greenville NC L N HEPA/CA/

WS

Secondary chamber (1985F), rotary atomizing wet 

scrubber (with NaOH scrubbing medium), carbon 
bed adsorber, HEPA filtering system, and heat 

recovery system

1,000

20 20-1 Fort Detrick Units Fort Detrick MD L E WS Secondary chamber and rotary atomizing wet 

scrubber
1,000
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Table 1. Basis for Model HMIWI Parameters

FACID

1

llll

1
:------ Facility name.. .______

Bristol-Myers Squibb Co.

stack gas

§1 (dscfm)
1,648

1 Stack gas 
temperature
aliill

217
hour«{tir/jrr)

2,072
(ppnwd)

65.7

HCI % 
reduction

tijiji

fppmvd)
Btfij

0.00180

lugs

99.00%
(gr/dsef)

0.180
NOx(fb/yr)

2,273
5 5 Merck & Company, Inc. 7,346 246 4,321 0.780 0.00330 99.00% 0.330 19,121

15 15-1 Curtis Bay Energy Unitl 27,698 296 8,736 85.2 93.19% 1,251 0.00823 > 99.00% 0.823 226,518

15 15-2 Curtis Bay Energy Unit 2 30,578 303 8,736 76.9 92.27% 994 0.00407 ; 99.00% 0.407 237,734

36 36-1 Merck & Company, Inc. Unit 2 5,235 358 865 4.22 0.00156 99.00% 0.156 2,090

36 36-2 Merck & Company, Inc. Unit 5 8,119 304 5,753 3.75 0.00255 99.00% 0.255 21,826

40 40 Charleston Area Medical Center, 
General Hospital

4,323 312 1,248 26.6 0.00106 99.00% 0.106 2,452

42 42 Stericycle, Inc. 7,008 327 7,951 27.1 0.00203 99.00% 0.203 39,974

51 51 Lakeland Regional Medical Center 3,323 212 6,247 2.68 0.00254 99.00% 0.254 9,015

60 60-1 BMWNC, Inc. Unit 1 6,763 343 7,456 38.8 96.24% 1,031 0.00504 99.00%
-jp

0.504 24,601

84 84 Mayo Clinic, Waste Management 
Facility

6,516 294 6,240 15.2 96.93% 497 0.0137 99.00% 1.367 35,973

87 87 MedCentral Health System,
Mansfield Hospital

2,351 260 3,120 24.8 0.00357 99.00%
A: '

0.357 4,418

109 109 Healthcare Environmental Services 
Inc.

4,478 302 1,872 72.5 0.00611 99.00% 0.611 8,612

120 120-1 Waste Management Resource 
Recovery and Recycling Center

Unit 1 10,031 296 7,896 11.0 98.76% 888 0.00702 99.00% 0.702 28,677

120 120-2 Waste Management Resource 
Recovery and Recycling Center

Unit 2 9,028 291 7,896 5.30 99.11% 594 0.00947 99.00% 0.947 31,733

29 29 Hamot Medical Center 3,701 122 2,080 16.6 0.00174 99.00% 0.174 6,563

55 55 St. Joseph's Hospital 3,347 400 8,008 12.5 0.00111 99.00% 0.111 14,483

110 110 Stericycle, Inc. 6,291 126 7,309 3.93 0.00449 99.00% 0.449 67,691

125 125 East Carolina University, Health 
Sciences Campus, HSC Utility Plant

3,124 125 625 1.58 99.996% 43,053 0.00323 99.00% 0.323 845

20 20-1 Fort Detrick Unit 5 2,424 87 1,300 0.190 0.00721 85.00% 0.048 3,068



Table 1. Basis for Model HMIWI Parameters

FAC1D UNITID Facility name
Unit

number

Stack gas 
flow rate 

. (dscfm)

Stack gas .s 
tempemtur^ Bdyfatinaa

hour# (hr/yr)
HCI

(ppnwd)
Hii%

reduction (ppmvd)

^PMVf

(gr/dscf)

......

#si&£!fon.
PM unc. 
(gr/dscf)

NO*<Jyf

20 20-2 Fort Detrick Unite 2,308 92 1,300 0.353 0.00775 85.00% 0.052 3,068

43 43 Boca Raton Community Hospital 2,078 91 8,736 0.986 0.0104 85.00% 0.069 15,052

44 44 Bethesda Memorial Hospital 4,537 106 3,024 0.608 0.00960 85.00% 0.064 8,102

46 46 Holy Cross Hospital 3,378 124 2,964 1.18 0.0103 85.00% 0.069 4,403

48 48 Memorial Regional Hospital 4,568 143 4,992 1.02 0.00973 85.00% 0.065 20,301

54 54 Bayfront Medical Center 2,898 133 3,352 0.947 0.00543 85.00% 0.036 8,694

59 59-1 Stericycle, Inc. Unit 1 4,002 135 8,400 4.24 0.00714 85.00% 0.048 37,888

59 59-2 Stericycle, Inc. Unit 2 3,917 138 8,400 3.88 0.0102 85.00% 0.068 37,888

65 65-1 Stericycle, Inc. Unit 1 3,304 143 7,665 1.12 0.00921 85:00% 0.061 27,136

65 65-2 Stericycle, Inc. Unit 2 3,125 141 7,558 1.43 0.00878 85.00% 0.059 26,757

71 71 Loyola University Medical Center 3,526 156 4,800 2.22 0.0105 85.00% 0.070 11,087

77 77 Parkview Hospital 2,766 114 8,395 2.68 99.29% 380 0.0109 85.00% 0.073 23,777
94 94 Stericycle, Inc. 2,737 138 7,904 0.661 0.00617 85.00% 0.041 26,118

98 98-1 University of Texas Medical Branch 4,534 111 5,328 2.12 0.0147 85.00% 0.098 12,637

106 106 Stericycle, Inc. 3,590 152 8,760 0.567 0.00828 85.00% 0.055 31,014

130 130 Department of Veterans Affairs 
Medical Center

6,422 155 4,160 8.32 99.00% 832 0.0111 85.00% 0.074 13,396

3,959 154 5,997 3.82 98.76% 888 0.007 0.108
291 24.83 96.59% 0.004
127 1.12 99.15% 0.010

38 38 Wilkes-Barre General Hospital 2,063 274 4,472 8.95 95.00% 179 0.00399 99.00% 0.399 4,222

63 63 St. Jude Children's Research
Hospital

2,333 276 1,050 27.5 95.00% 551 0.00505 99.00% 0.505 1,648

95 95 St. Joseph's Hospital 1,634 223 1,404 5.27 95.00% 105 0.00294 99.00% 0.294 1,657

13 13 University of Maryland at Baltimore, 
Environmental Health and Safety 
Facility

1,972 189 1,440 0.708 99.00% 71 0.0126 85.00% 0.084 1,652



Table 1. Basis for Model HMIWI Parameters

FACID tig:

lilted ■
. : Si jpglll

awMa§.-.

~ stack gas 
flow rat*

^ (dscfm)

^Sfeiskgas

temperature
ilBSfilS MareiBife (ppmyd) «^Ktt!on (ppmvd)

PM
Jgr/dscf)

8®!%

reduction
. PM unc. 

(gr/dscf) NCMIb/yr)

16 16 Johns Hopkins Medical Institute. 1,890 179 1,350 1.39 99.00% 139 0.0294 '85!00% 0.196 1,328
Department of Health, Safety, and 
Environment

18 18 Franklin Square Hospital Center 2,999 54 5,408 1.48 99.00% 148 0.0256 85.00% 0.170 10,116

21 21 Washington County Hospital 1,834 112 2,496 6.26 99.00% 626 0.0197 85.00% 0.131 2,946
25 25 Holy Spirit Hospital 1,702 99 3,944 0.736 99.00% 74 0.0164 85.00% 0.110 4,654

30 30 Riddle Memorial Hospital 1,730 239 2,920 2.10 99.00% 210 0.0124 85.00% 0.083 3,398

34 34 Pennsylvania State University, 
Animal Diagnostic Lab Incinerator

2,117 175 1,022 1.27 99.00% 127 0.0239 85.00% 0.159 1,206

41 41 Thomas Memorial Hospital 1,526 146 2,080 2.62 99.00% 262 0.0261 85.00% 0.174 1,870

47 47 Malcolm Randall Veterans Affairs 
Medical Center

1,645 115 1,664 4.69 99.00% 469 0.0173 85.00% 0.115 2,670

81 81 South Bend Medical Foundation 2,325 121 2,028 12.3 99.00% 1,230 0.01159 85.00% 0.077 460
82 82 Good Samaritan Hospital 1,352 128 2,574 1.58 99.00% 158 0.0137 85.00% 0.091 3,038

88 88 Medina General Hospital 1,153 100 3,016 3.29 99.00% 329 0.0267 85.00% 0.178 2,136

108 108-1 Rocky Mountain Laboratories, 
National Institute of Allergy and 
Infectious Diseases

Unit 1 1,790 112 1,248 0.455 99.00% 46 0.0216 85.00% 0.144 1,884

111 111 Wyoming Medical Center 1,505 130 989 1.17 99.00% 117 0.00336 85.00% 0.022 1,343
1,790 130 2,028 2.10 158 0.016 0.144

258 8.95 0.004
136 1.53 0.018

86 86 Fairfield Medical Center 1,095 97 5,018 1.03 99.00% 103 0.0137 85.00% 0.091 1,125

129 129 Centers for Disease Control and 
Prevention-Clifton, Building 18

Unit 3 715 163 2,920 1.30 99.00% 130 0.00760 85.00%
• ' .w-'

0.051 827

905 130 3,969 1.16 116 0.011 0.071

115 115 Kona Community Hospital 684 1,787 1,430 135 135 0.0128 0.0128 675
116 116 Yukon-Kuskokwim Delta Regional 

Hospital
559 1,457 1,560 298 298 0.0162

0.0162
163

621 1,622 1,495 216 216 0.015 0.015

Notes:
1. Assumed values are highlighted in yellow.
2. For dry APCD, 95% HCI control assumed based on average 
% HCI control (96.59%) for several of the HMIWI in database 
equipped with dry APCD, and 99% PM control assumed based 
on % Pb and Cd control (99.6% and 99.2%) for a recently 
shutdown HMIWI (Northwest Hospital Center) equipped with a 
dry APCD.
3. For wet APCD, 99% HCI control assumed based on % HCI 
control (99.29%) for an HMIWI in database equipped with a wet 
APCD, and 85% PM control assumed based on % Pb and Cd 
control (87.2% and 88.4%) for a recently shutdown HMIWI 
(Northwest Hospital Center) equipped with a dry APCD.



Table 1. Basis for Model HMIWI Parameters

FAC1D UNITIO Facility name
Unit*

number
NO* NOx (IWIb 

waste) (Ib/MMBtti)

1 1 Bristol-Myers Squibb Co. 1.10 0.0011 0.13
5 5 Merck & Company, Inc. 4.43 0.0055 0.65

15 15-1 Curtis Bay Energy Unit 1 25.93 0.0037 0.43

15 15-2 Curtis Bay Energy Unit 2 27.21 0.0038 0.45

36 36-1 Merck & Company, Inc. Unit 2 2.42 0.0012 0.14

36 36-2 Merck & Company, Inc. Unit 5 3.79 0.0012 0.15

40 40 Charleston Area Medical Center, 
General Hospital

1.96 0.0020 0.23

42 42 Stericycle, Inc. 5.03 0.0026 0.31

51 51 Lakeland Regional Medical Center 1.44 0.0019 0.23

60 60-1 BMWNC, Inc. Unit 1 3.30 0.0022 0.26

84 84 Mayo Clinic, Waste Management 
Facility

5.76 0.0029 0.34

87 87 MedCentral Health System,
Mansfield Hospital

1.42 0.0024 0.28

109 109 Healthcare Environmental Services 
Inc.

4.60 0.0027 0.32

120 120-1 Waste Management Resource 
Recovery and Recycling Center

Unit 1 3.63 0.0009 0.10

120 120-2 Waste Management Resource 
Recovery and Recycling Center

Unit 2 4.02 0.0010 0.11

29 29 Hamot Medical Center 3.16 0.0030 0.35

55 55 St. Joseph’s Hospital 1.81 0.0012 0.14

110 110 Stericycle, Inc. 9.26 0.0048 0.56

125 125 East Carolina University, Health 
Sciences Campus, HSC Utility Plant

1.35 0.0014 0.16

20 20-1 Fort Detrick Unit 5 2.36 0.0024 0.28



Table 1. Basis for Model HMIWI Parameters

FACID UNHID

llflfc

number

ijljiisjj

. (IWhr)
NQx<IW!J?

waste) (Ib/MMBtU)

20 20-2 Fort Detrick Unite 2.36 0.0024 0.28

43 43 Boca Raton Community Hospital 1.72 0.0024 0.28

44 44 Bethesda Memorial Hospital 2.68 0.0027 0.32

46 46 Holy Cross Hospital 1.49 0.0011 0.13

48 48 Memorial Regional Hospital 4.07 0.0023 0.27

54 54 Bayfront Medical Center 2.59 0.0017 0.20

59 59-1 Stericycle, Inc. Unit 1 4.51 0.0024 0.28

59 59-2 Stericycle, Inc. Unit 2 4.51 0.0024 0.28

65 65-1 Stericycle, Inc. Unit 1 3.54 0.0024 0.28

65 65-2 Stericycle, Inc. Unit 2 3.54 0.0024 0.28

71 71 Loyola University Medical Center 2.31 0.0014 0.16

77 77 Parkview Hospital 2.83 0.0024 0.28
94 94 Stericycle, Inc. 3.30 0.0024 0.28

98 98-1 University of Texas Medical Branch 2.37 0.0016 0.19

106 106 Stericycle, Inc. 3.54 0.0024 0.28

130 130 Department of Veterans Affairs 
Medical Center

3.22 0.0032 0.38

0.28

38 38 Wilkes-Barre General Hospital 0.94 0.0024 0.28

63 63 St. Jude Children's Research
Hospital

1.57 0.0031 0.37

95 95 St. Joseph's Hospital 1.18 0.0024 0.28

13 13 University of Maryland at Baltimore, 
Environmental Health and Safety 
Facility

1.15 0.0023 0.27



Table 1. Basis for Model HMIWI Parameters

FACID clS ■ riGnity nam|

It Unit StNOx--

|bmr)2
NOx (Ib/Jb

16 16 Johns Hopkins Medical Institute, 0.98 0.0031 0.36
Department of Health, Safety, and 
Environment

18 18 Franklin Square Hospital Center 1.87 0.0037 0.44

21 21 Washington County Hospital 1.18 0.0024 0.28
25 25 Holy Spirit Hospital 1.18 0.0024 0.28

30 30 Riddle Memorial Hospital 1.16 0.0023 0.27

34 34 Pennsylvania State University, 
Animal Diagnostic Lab Incinerator

1.18 0.0024 0.28

41 41 Thomas Memorial Hospital 0.90 0.0019 0.23

47 47 Malcolm Randall Veterans Affairs 
Medical Center

1.60 0.0032 0.38

81 81 South Bend Medical Foundation 0.23 0.0005 0.06
82 82 Good Samaritan Hospital 1.18 0.0024 0.28

88 88 Medina General Hospital 0.71 0.0024 0.28

108 108-1 Rocky Mountain Laboratories, 
National Institute of Allergy and 
Infectious Diseases

Unitl 1.51 0.0030 0.36

111 111 Wyoming Medical Center 1.36 0.0034 0.40
0.28

86 86 Fairfield Medical Center 0.22 0.0024 0.28

129 129 Centers for Disease Control and 
Prevention-Clifton, Building 18

Unit 3 0.28 0.0024 0.28

0.28

115 115 Kona Community Hospital 0.47 0.0024 0.28
116 116 Yukon-Kuskokwim Delta Regional 

Hospital
0.10 0.0021 0.25

0.26

Notes:
1. Assumed values are highlighted in yellow.
2. For dry APCD, 95% HCI control assumed based on average 
% HCI control (96.59%) for several of the HMIWI in database 
equipped with dry APCD, and 99% PM control assumed based 
on % Pb and Cd control (99.6% and 99.2%) for a recently 
shutdown HMIWI (Northwest Hospital Center) equipped with a 
dry APCD.
3. For wet APCD, 99% HCI control assumed based on % HCI 
control (99.29%) for an HMIWI in database equipped with a wet 
APCD, and 85% PM control assumed based on % Pb and Cd 
control (87.2% and 88.4%) for a recently shutdown HMIWI 
(Northwest Hospital Center) equipped with a dry APCD.



Table 2. Summary of Model HMIWI Control Option Costs
—"-"sp

Pollutants controlled r;*§|dfMin ' mmm Small rura

A. Total Capital Investment, $
1. Packed-bed scrubber HCI, S02/ ,$452;658 $327,726 $276,618 : $259,582

2. Fabric filter Pb, Cd, Hg, PM, CDD/CDF $1,017,892 $805,145 $718,112 $689,101
3. Dry injection fabric filter HCI, Pb, Cd, Hg, PM, CDD/CDF, S02 $1,363,508 $1,074,716 $956,574 $917,193

4. Secondary chamber retrofit CO, CDD/CDF $346,250 $129,951 $87,914 $75,338
5. Selective noncatalytic reduction NOx $585,709 $368,048 $186,362 $204,799

6. Activated carbon injection system Hg, CDD/CDF $11,989 $7,425 $4,899 $3,841

B. Annual Costs, $/yr
1. Packed-bed scrubber HCI, S02 $104,101 $65,687 $61,608 $51,634

2. Fabric filter Pb, Cd, Hg, PM, CDD/CDF $267,793 $160,542 $161,434 $130,164
3. Dry injection fabric filter HCI, Pb, Cd, Hg, PM, CDD/CDF, S02 $347,053 $206,105 $201,708 $168,361

4. Secondary chamber retrofit PM, CO, CDD/CDF $80,819 $27,090 $19,999 $15,119
5. Selective noncatalytic reduction NOx $67,918 $41,529 $22,910 $23,350

6. Activated carbon injection system Hg, CDD/CDF $56,313 $12,522 $14,134 $5,412
7. Increase caustic flow HCI, S02 $55 $7 $5 $229

8. Increase lime flow HCI, S02 $20,895 $563 $423 $194

9. Increase NaHC03 flow HCI, S02 $81,587 $2,200 $1,650 $756

10. Increase carbon flow Hg, CDD/CDF $42,585 $6,388 $6,388 $1,597
11. Increase natural gas PM, CO, CDD/CDF $30,207 $4,531 $4,531 $1,133
12. Improve FF performance Pb, Cd, Hg, PM, CDD/CDF $8,608 $8,608 $1,937 $1,291
13. Increase NOx reagent NOx $1,836 $612 $1,224 $459

14. Autoclave/landfill Alternative to compliance $205,273 $27,758 $19,497 $9,139
15. Haul waste to municipal waste combustor Alternative to compliance $225,944 $25,105 $10,042 $4,707
16. Commercial medical waste disposal Alternative to compliance $1,447,200 $160,800 $64,320 $30,150

Notes:
1. National average landfill tip fees used to estimate model autoclave/landfill costs.
2. National average incinerator tip fees used to estimate model costs to haul waste to municipal waste combustor.



Table 3. Packed Bed Scrubber Model Costs
Parameters/Casts Equation ' :■ Large

MedliJjS«p
Small Small rural

A. Parameters
1. Incinerator capacity, Ib/hr (C) 1,500 500 100 125
2. Temperature into quench, F (T1) 300 300 130 1,600
3. Temperature out of PB to ID fan, F (T2) 130 130 130 130
4. Annual operating hours, hr/yr (H) 6,000 2,000 4,000 1,500
5. Exhaust gas flow rate, dscfm (Qd) 4,000 1,800 900 600
6. Assumed moisture content in gas entering 
guench, % (M)

10 10 10 10

7. Exhaust gas flow rate, scfm (Qw) = (Qd)/(1 - M/100) 4,444 2,000 1,000 667
8. Water added in quench, scfm (Qh) = ((7.010 x (T1 - 77°F) - 6.958 x (T2 - 77°F)) 

x 0.9 + (8.154 x (T1 - 77°F) - 8.064 x (T2 - 
77°F)) x 0.1) x (lb-mole/385 scf) x Qw /
(1,160 Btu/lb) / (18 Ib/lb-mole) x (0.7302 ft3- 
atm/lb-mol-°R) x 528°R /1 atm

259 116 0 335

9. Actual flow out of PB, acfm (Qa) = (Qw + Qh) x (460°F + T2)/(528°R) 5,256 2,365 1,118 1,119
10. HCI concentration, ppmvd (HCI) 25 9 1.2 220
11. Operating labor rate, $/hr (LR) $24 $24 $24 $24
12. Electricity cost, $/kWh (EC) $0.06 $0.06 $0.06 $0.06
13. Caustic cost, $/ton (CC) $357 $357 $357 $357
14. Sewage disposal cost, $/1,000 gal (SDC) $3.80 $3.80 $3.80 $3.80
15. Water cost, $/1,000 gal (WC) $0.20 $0.20 $0.20 $0.20
16. Assumed pressure drop through control 
system, inches of water (AP)

15 15 15 15

17. Surface area-to-volume ratio for 1" dia. 
Ceramic Raschiq rings, ft2/ft3 (SAV)

58 58 58 58

18. Minimum packing wetting rate, ft2/hr (WR) 1 1 1 1
19. Water density, lb/ft3 (Wd) 62.4 62.4 62.4 62.4
20. Water circulation flow rate, lb/hr-ft2 (Gs) = SAV x Wd x WR 4,705 4,705 4,705 4,705
21. Estimated column cross-sectional area from 
separate analysis, ft2 (A)

19.2 8.6 3.8 4.7

22. Water circulation rate, gpm (GPM) = Gs x A x (1 hr/60 min) x (1 gal/8.33 lb) 181 81 36 44
23. Water head, ft of water (Head) 60 60 60 60
24. Wastewater (blowdown) flow, gpm (B) = (HCI/1000000) x (Qd) x (lb-mole/385 ft3) x 

(1 lb-mole NaCI/1 lb-mole HCI) x (58.2 lb 
NaCI/lb-mole NaCI) x (1 lb wastewater/0.1 lb 
NaCI) x (1 aal/8.33 lb)

0.018 0.003 0.0002 0.024

25. Capital recovery factor, 15-yr equipment life, 
7% interest (CRF)

= [i x (1 + i)a] / [(1 + i)a-1], where i = interest 
rate, a = equipment life

0.10979 0.10979 0.10979 0.10979

26. Chemical Engineering plant cost index
a. 2007 525.4 525.4 525.4 525.4
b. 1989 357.5 357.5 357.5 357.5



Table 4. Fabric Filter Model Costs
:5§k::' ;S':':... : - 1|ite:J

Small Smallruraf

A. Parameters
1. Incinerator capacity, Ib/hr (C) 1,500 500 100 125
2. Annual operating hours, hr/yr (H) 6,000 2,000 4,000 1500
3. Exhaust gas flow rate, dscfm (Q) 4,000 1,800 900 600
4. PM concentration, gr/dscf (PM) 0.10 0.15 0.07 0.015
5. Water vapor in gas from incinerator (10% 
by weight)

a. Ib/min = Q / (385 ft3/lb-mol) x (29 Ib/lb-mol) x moisture content (0.10) 30.1 13.6 6.8 4.5
b. scfm = (Ib/min) / (18 Ib/lb-mol) x (385 ft3/lb-mol) 644 290 145 97

6. Enthalpy change in quench (1800°F to
300° F)

a. Dry gas from incinerator, Btu/lb air = [7.010 x (SOOT - 77T) - 7.554 x (1800T - 77T)] / (29 Ib/lb-mol) 395 395 395 395

b. Water vapor from incinerator, Btu/lb 
water vapor

= [8.154 x (300T - 77T) - 9.215 x (1800T - 77T)] / (18 Ib/lb-mol) 781 781 781 781

c. Total gas stream, Btu/yr = [(Btu/lb air) x Q / (385 ft3/lb-mol) x (29 Ib/lb-mol) x (60 min/hr) x H] + 
[(Btu/lb water vapor) x Q x (0.00753 lb water vapor/ft3) x (60 min/hr) x 
H]

5.13E+10 7.70E+09 7.70E+09 1.92E+09

d. Cooling water
i. Heat of vaporization at 77°F, Btu/lb 1,050 1,050 1,050 1,050
ii. Sensible heat for vapor, Btu/lb 85 85 85 85
iii. Total, Btu/lb water 1,135 1,135 1,135 1,135

7. Cooling water evaporated, Ib/yr
a. Ib/yr = [enthalpy change (total gas stream, Btu/yr)] / [enthalpy change 

(cooling water, Btu/lb)]
4.52E+07 6.78E+06 6.78E+06 1.70E+06

b. scfm = [cooling water evaporated (Ib/yr)] / (18 Ib/lb-mol) x (385 ft3/lb-mol) / 
(H * 60 min/hr)

2,686 1,209 604 403

8. Actual gas flow into fabric filter, acfm (AQ) = [Q + (water vapor in gas from incinerator, scfm) + (water vapor 
added in quench, i.e., cooling water evaporated, scfm)] x [(300°F + 
460oF)/528oR]

10,551 4,748 2,374 1,583

9. Operating labor rate, $/hr (LR) $24 $24 $24 $24
10. Electricity cost, $/kWh (EC) $0.06 $0.06 $0.06 $0.06
11. Water cost, $/1,000 gal (WC) $0.20 $0.20 $0.20 $0.20
12. Compressed air cost. $/1.000 ft3 (CAC) $0.24 $0.24 $0.24 $0.24
13. Dust disposal cost, $/ton (DDC) $34.29 $34.29 $34.29 $34.29
14. Capital recovery factors = [i x (1 + i)a] / [(1 + i)a-1], where i = interest rate, a = equipment life

a. Bag CRF, 2-yr life, 7% interest 0.55309 0.55309 0.55309 0.55309
b. Cage CRF, 4-yr life, 7% interest 0.29523 0.29523 0.29523 0.29523
c. Equipment CRF, 20-yr life, 7% interest 0.09439 0.09439 0.09439 0.09439

15. Cost index
a. 2007 525.4 525.4 525.4 525.4
b. 1989 357.5 357.5 357.5 357.5

B. Total Capital Investment



Table 3. Packed Bed Scrubber Model Costs
• -C ■ ................................... ....................................... Pi..

Medium pismlDSI.

B. Total Capital Investment
1. $ = (27.6 x Qd + 109,603) x (525.4/357.5) x 

(1.4 retrofit factor)
$452,658 $327,726 $276,618 $259,582

2. $/dscfm = $ / Qd $113.16 $182.07 $307.35 $432.64

C. Direct Annual Costs, $/yr
1. Operating labor = (if Qa < 20,000, then 0, otherwise 0.5 

hr/shift) x H x LR
$0 $0 $0 $0

2. Supervisory labor = 0.15 x (operating labor) $0 $0 $0 $0
3. Maintenance labor = (0.5 hr/8-hr shift) x H x (LR x 1.1) $9,900 $3,300 $6,600 $2,475
4. Maintenance materials = 0.02 x TCI $9,053 $6,555 $5,532 $5,192
5. Electricity = (0.000181 x Qa x AP x H x EC) +

(0.000289 x GPM x Head x H x EC)
$5,172 $775 $755 $221

6. Caustic = HCI x (3.117E-9) x Q x H x CC $667 $36 $5 $220
7. Sewage disposal = B x (60 min/hr) x H x SDC $25 $1 $0 $8
8. Makeup water = (B + Oh x (lb-mole/385 scf) x (18 Ib/lb- 

mole) x (gal/8.33 lb)) x (60 min/hr) x H x WC
$106 $16 $0 $34

D. Indirect Annual Costs, $/yr
1. Overhead = 0.6 x (labor + maintenance materials) $11,372 $5,913 $7,279 $4,600
2. Property taxes, insurance, and administration = 0.04 x TCI $18,106 $13,109 $11,065 $10,383

3. Capital recovery = CRF x TCI $49,699 $35,983 $30,371 $28,501

E. Total Annual Cost
1. $/yr = Direct Annual Costs + Indirect Annual

Costs
$104,101 $65,687 $61,608 $51,634

2. ($/yr) /dscfm = ($/yr) / Qd $26.03 $36.49 $68.45 $86.06

Sources:
1. Cost equations: Model Plant Description and Cost Report (ll-A-112); and Wet Scrubber Cost Memorandum (IV-B-30).
2. Operating labor rate: Bureau of Labor Statistics, Occupational Employment Statistics, May 2007 National Industry-Specific 

Occupational Employment and Wage Estimates.
3. Electricity cost: Energy Information Administration. Average Retail Price of Electricity: 2006.
4. Caustic cost: Purchasing.com. Caustic soda price hike is on the horizon. August 29, 2007.
5. Sewage disposal cost, water cost: Air Compliance Advisor, version 7.5.



Table 4. Fabric Filter Model Costs
■ . ........... ’"1 " Eqi^Bon Medium Small Small rural

1. $ = (47.0 x Q + 306,720) x (1.4 retrofit cost factor) x (525.4/357.5) $1,017,892 $805,145 $718,1 J2 $689,101
2. $/dscfm = $ / Q $254.47 $447.30 $797.90 $1,148.50

C. Direct Annual Operating Costs, $/yr
1. Electricity = (0.746 kW/hp) x hp (0.0072 x Q + 3.20) x H x EC $8,823 $1,485 $1,779 $518
3. Evaporative cooler water = (0.1007 x Q + 23.1506) gal/min x (60 min/hr) x H x WC $30,668 $4,906 $5,461 $1,504
4. Operating labor = (1 hr/shift) x (1 shift/8 hr) x H x LR $18,000 $6,000 $12,000 $4,500
5. Supervisory labor = 0.15 x (operating labor) $2,700 $900 $1,800 $675
6. Maintenance labor = (0.5 hr/shift) x (1 shift/8 hr) x H x (LR x 1.1) $9,900 $3,300 $6,600 $2,475
7. Maintenance materials = 0.02 x TCI $20,358 $16,103 $14,362 $13,782
8. Compressed air = AQ x (2 ft3 air/1.000 ft3 filtered) x (60 min/hr) x H x CAC $1,823 $273 $273 $68
9. Dust disposal = (PM gr/dscf x Q x 60 min/hr x 1 lb/7,000 gr) x (1 ton/2,000 lb) x H x 

DDC
$353 $79 $37 $2

10. Baq replacement
a. Bag cost = AQ x ($2.5/ft2) x (525.4/317.4) x (1.08 taxes and freight ratio)/(3.5 

ft/min G/C ratio)
$13,473 $6,063 $3,031 $2,021

b. Bag replacement labor cost = AQ x (0.15 hr/bag)/(18 ft2 bag area)/(3.5 ft/min G/C ratio) x LR $603 $271 $136 $90
c. Bag replacement cost = Bag CRF x [(total bag cost) + (bag replacement labor cost)! $7,785 $3,503 $1,752 $1,168

11. Cage replacement
a. Number of bags = AQ/(3.5 ft/min G/C ratioVd 8 ft2 bag area) $167 $75 $38 $25
b. Cage replacement labor cost = bag replacement labor cost $603 $271 $136 $90
c. Cage replacement cost = Cage CRF x [single-cage cost (4.941+0.163 x 18 ft2 bag area) x 

(number of bags) x (525.4/317.4) + (cage replacement labor cost)]
$823 $370 $185 $123

D. Indirect Annual Costs, $/yr
1. Overhead = 0.6 x (labor + maintenance materials) $30,575 $15,782 $20,857 $12,859
2. Property taxes, insurance, and 
administration

= 0.04 x TCI $40,716 $32,206 $28,724 $27,564

3. Capital recovery = Equipment CRF x (TCI - bag replacement cost - cage replacement 
cost)

$95,269 $75,634 $67,602 $64,924

E. Total Annual Cost
1. $/yr = Direct Annual Costs + Indirect Annual Costs $267,793 $160,542 $161,434 $130,164
2. ($/yr) / dscfm = ($/yr) / Q $66.95 $89.19 $179.37 $216.94

Sources:
1. Cost equations: Model Plant Description and Cost Report (ll-A-112); and Dry Injection Fabric Filter Cost Memorandum (IV-B-32).
2. Operating labor rate: Bureau of Labor Statistics, Occupational Employment Statistics, May 2007 National Industry-Specific Occupational Employment and Wage Estimates
3. Electricity cost: Energy Information Administration. Average Retail Price of Electricity: 2006.
4. Water cost: Air Compliance Advisor, version 7.5.
5. Compressed air cost: P2Pays.org. Energy Tips - Compressed Air. Compressed Air Tip Sheet #1. August 2004.
6. Dust disposal cost: NSWMA’s 2005 Tip Fee Survey



Table 5. Dry Injection Fabric Filter Model Costs

Parameters/Costs ~ ......... ' ■...mmon .
s-sifc: liitSlri#

Small rural

A. Parameters
1. Incinerator capacity, Ib/hr (C) 1,500 500 100 125
2. Annual operating hours, hr/yr (H) 6,000 2,000 4,000 1,500
3. Exhaust gas flow rate, dscfm (Q) 4,000 1,800 900 600
4. HCI concentration, ppmvd (HCI) 890 160 120 220
5. PM concentration, gr/dscf (PM) 0.10 0.15 0.07 0.015
6. Water vapor in gas from incinerator (10% by 
weight)

a. Ib/min = Q / (385 ft3/lb-mol) x (29 Ib/lb-mol) x moisture content (0.10) 30.1 13.6 6.8 4.5
b. scfm = (Ib/min) / (18 Ib/lb-mol) x (385 ft3/lb-mol) 644 290 145 97

7. Enthalpy change in guench (1800°F to
SOOT)

a. Dry gas from incinerator, Btu/lb air = [7.010 x (300T - 77T) - 7.554 x (1800T - 77T)l / (29 Ib/lb-mol) 395 395 395 395
b. Water vapor from incinerator, Btu/lb water 

vapor
= [8.154 x (300T - 77T) - 9.215 x (1800T- 77T)] / (18 Ib/lb-mol) 781 781 781 781

c. Total gas stream, Btu/yr = [(Btu/lb air) x Q / (385 ft3/lb-mol) x (29 Ib/lb-mol) x (60 min/hr) x H] + 
[(Btu/lb water vapor) x Q x (0.00753 lb water vapor/ft3) x (60 min/hr) x H]

5.13E+10 7.70E+09 7.70E+09 1.92E+09

d. Cooling water
i. Heat of vaporization at 77°F, Btu/lb 1,050 1,050 1,050 1,050
ii. Sensible heat for vapor, Btu/lb 85 85 85 85
iii. Total, Btu/lb water 1,135 1,135 1,135 1,135

8. Cooling water evaporated, Ib/yr
a. Ib/yr = [enthalpy change (total gas stream, Btu/yr)] / [enthalpy change (cooling 

water, Btu/lb)l
4.52E+07 6.78E+06 6.78E+06 1.70E+06

b. scfm = [cooling water evaporated (Ib/yr)] / (18 Ib/lb-mol) x (385 ft3/lb-mol) / (H * 
60 min/hr)

2,686 1,209 604 403

9. Actual gas flow into fabric filter, acfm (AQ) = [Q + (water vapor in gas from incinerator, scfm) + (water vapor added in 
quench, i.e., cooling water evaporated, scfm)] x [(300T + 460oF)/528°R]

10,551 4,748 2,374 1,583

10. Operating labor rate, $/hr (LR) $24 $24 $24 $24
11. Electricity cost, $/kWh (EC) $0.06 $0.06 $0.06 $0.06
12. Lime cost, $/ton (LC) $95 $95 $95 $95
13. Water cost, $/1,000 gal (WC) $0.20 $0.20 $0.20 $0.20
14. Compressed air cost, $/1,000 ft3 (CAC) $0.24 $0.24 $0.24 $0.24
15. Dust disposal cost, $/ton (DDC) $34.29 $34.29 $34.29 $34.29
16. Capital recovery factors (CRF) = [i x (1 + i)al / [(1 + i)a-11, where i = interest rate, a = equipment life

a. Bag CRF, 2-yr life, 7% interest 0.55309 0.55309 0.55309 0.55309
b. Cage CRF, 4-yr life, 7% interest 0.29523 0.29523 0.29523 0.29523
c. Equipment CRF, 20-yr life, 7% interest 0.09439 0.09439 0.09439 0.09439

17. Cost index
a. 2007 525.4 525.4 ' 525.4 525.4
b. 1989 357.5 357.5 357.5 357.5

B. Total Capital Investment
1. $ = (63.8 x Q + 407,498) x (1.4 retrofit cost factor) x (525.4/357.5) $1,363,508 $1,074,716 $956,574 $917,193



Table 5. Dry Injection Fabric Filter Model Costs
ins* ....

Large liisiilli Small rural
2. $/dscfm = $ / Q $340.88 $597.06 $1,062.86 $1,528.65

C. Direct Annual Operating Costs, $/yr
1. Electricity = (0.746 kW/hp) x hp (0.0079 x Q + 3.51) x H x EC $9,681 $1,630 $1,952 $569
2. Makeup lime = (2.4E-7 Ib/dscf x HCI x Q) x (1 ton/2,000 lb) x (60 min/hr) x H x LC $14,610 $394 $295 $135
3. Evaporative cooler water = (0.1007 x Q + 23.1506) gal/min x (60 min/hr) x H x WC $30,668 $4,906 $5,461 $1,504
4. Operating labor = (1 hr/shift) x (1 shift/8 hr) x H x LR $18,000 $6,000 $12,000 $4,500
5. Supervisory labor = 0.15 x (operating labor) $2,700 $900 $1,800 $675
6. Maintenance labor = (0.5 hr/shift) x (1 shift/8 hr) x H x (LR x 1.1) $9,900 $3,300 $6,600 $2,475
7. Maintenance materials = 0.02 x TCI $27,270 $21,494 $19,131 $18,344
8. Compressed air = AQ x (2 ft3 air/1,000 ft3 filtered) x (60 min/hr) x H x CAC $1,823 $273 $273 $68
9. Dust disposal = [(PM gr/dscf x Q x 60 min/hr x 1 lb/7,000 gr) + (HCI x Q x 60 min/hr x 

2.86E-7 lb/dscf)l x (1 ton/2,000 lb) x H x DDC
$6,637 $249 $164 $60

10. Bag replacement
a. Bag cost = AQ x ($2.5/ft2) x (525.4/317.4) x (1.08 taxes and freight ratio)/(3.5 ft/min 

G/C ratio)
$13,473 $6,063 $3,031 $2,021

b. Bag replacement labor cost = AQ x (0.15 hr/bag)/(18 ft2 bag area)/(3.5 ft/min G/C ratio) x LR $603 $271 $136 $90
c. Bag replacement cost = Bag CRF x [(total bag cost) + (bag replacement labor cost)l $7,785 $3,503 $1,752 $1,168

11. Cage replacement
a. Number of bags = AQ/(3.5 ft/min G/C ratioVd 8 ft2 baa area) 167 75 38 25
b. Cage replacement labor cost = bag replacement labor cost $603 $271 $136 $90
c. Cage replacement cost = Cage CRF x [single-cage cost (4.941+ 0.163 x 18 ft2 bag area) x 

(number of baas) x (525.4/317.4) + (cage replacement labor cost)l
$823 $370 $185 $123

D. Indirect Annual Costs, $/yr
1. Overhead = 0.6 x (labor + maintenance materials) $34,722 $19,017 $23,719 $15,596
2. Property taxes, insurance, and administration = 0.04 x TCI $54,540 $42,989 $38,263 $36,688

3. Capital recovery = Equipment CRF x (TCI - bag replacement cost - cage replacement cost) $127,893 $101,080 $90,111 $86,455

E. Total Annual Cost
1. $/yr = Direct Annual Costs + Indirect Annual Costs $347,053 $206,105 $201,708 $168,361
2. ($/yr)/dscfm = ($/yr) / Q $86.76 $114.50 $224.12 $280.60

Sources:
1. Cost equations: Model Plant Description and Cost Report (ll-A-112); and Dry Injection Fabric Filter Cost Memorandum (IV-B-32).
2. Operating labor rate: Bureau of Labor Statistics, Occupational Employment Statistics, May 2007 National Industry-Specific Occupational Employment and Wage Estimates
3. Electricity cost: Energy Information Administration. Average Retail Price of Electricity: 2006.
4. Lime cost: U.S. Geological Survey. Mineral Commodity Summaries 2008. Hydrated Lime Average Value, 2007.
5. Water cost: Air Compliance Advisor, version 7.5.
6. Compressed air cost: P2Pays.org. Energy Tips - Compressed Air. Compressed Air Tip Sheet #1. August 2004.
7. Dust disposal cost: NSWMA’s 2005 Tip Fee Survey.



Table 6. Secondary Chamber Retrofit Model Costs

Parameters/Costs - o 13 tarmm:
■■■■■■ jyigiill

A. Parameters
1. Incinerator capacity, Ib/hr (C) 1,500 500 100 125
2. Annual operating hours, hr/yr (H) 6,000 2,000 4,000 1,500
3. Exhaust gas flow rate, dscfm (Q) 4,000 1,800 900 600
4. Waste charging hours, hr/d (WCH) 24 7.5 5.5 5.5
5. Downtime days (DD) 12 4 3 3
6. Natural gas cost, $/1,000 ft3 (NGC) $7.97 $7.97 $7.97 $7.97
7. Capital recovery factor, 20-yr 
equipment life, 7% interest (CRF)

= [I x (1 + i)a] / [(1 + i)a-1], where i = interest rate, a = 
equipment life

0.09439 0.09439 0.09439 0.09439

8. Cost index
a. 2007 525.4 525.4 525.4 525.4
b. 1989 357.5 357.5 357.5 357.5

B. Total Capital Investment
1. $ = (28.80 x Q + 33,568) x (525.4/357.5) $218,637 $125,520 $87,427 $74,729
2. $/dscfm = $ / Q $54.66 $69.73 $97.14 $124.55

C. Downtime Cost, $ = $0.3/lb disposal cost x (525.4/357.5) x (C x 0.67) x WCH 
x DD

$127,613 $4,431 $487 $609

D. Direct Annual Costs, $/yr
1. Refractory replacement

a. Large/medium/small models = 0.01 x TCI for 1-sec secondary chamber $2,186 $1,255 $874
b. Small rural model = 0.02 x TCI for 1/4-sec secondary chamber $1,495

2. Auxiliary fuel = (0.32 Btu/lb/°F) x (28.5 Ib/lbmole) x (100°F) x (lbmole/385 
ft3) x (ft3/1,000 Btu) x (Q/0.9) x (60 min/hr) x H x NGC

$30,207 $4,531 $4,531 $1,133

3. Maintenance materials = 0.02 x TCI $4,373 $2,510 $1,749 $1,495

E. Indirect Annual Costs, $/yr
1. Overhead = 0.6 x maintenance materials $2,624 $1,506 $1,049 $897
2. Property taxes, insurance, and 
administration

= 0.04 x TCI $8,745 $5,021 $3,497 $2,989

3. Capital recovery = CRF x TCI $20,638 $11,848 $8,252 $7,054
4. Annualized downtime cost = CRF x downtime cost $12,046 $418 $46 $58

F. Total Annual Cost
1. $/yr = Direct Annual Costs + Indirect Annual Costs $80,819 $27,090 $19,999 $15,119
2. ($/yr) / dscfm = ($/yr) / Q $20.20 $15.05 $22.22 $25.20

Sources:
1. Cost equations: Model Plant Description and Cost Report (ll-A-112); and Secondary Chamber Retrofit Cost Memorandum (IV-B-33).
2. Waste charging hours, downtime days: Model Plant Description and Cost Report (ll-A-112).
3. Natural gas cost: Energy Information Administration. Natural Gas Prices: December 2007.



Table 7. Selective Noncatalytic Red uction Model Costs

Parameters/Costs
. : : ' . . ■ ■

...v «V! ■ • •. ' sEquation Large Medium lllfftalWl Small rural

A. Parameters
1. Incinerator capacity, Ib/hr (C) 1,500 500 100 125
2. Annual operating hours, hr/yr (H) 6,000 2,000 4,000 1,500
3. Exhaust gas flow rate, dscfm (Q) 4,000 1,800 900 600
4. NOx, Ib/MMBtu 0.28 0.28 0.28 0.28
5. Heating value, Btu/lb (HV) 8,500 8,500 8,500 8,500
6. Urea solution cost, $/gal (U) $0.85 $0.85 $0.85 $0.85
7. Electricity cost, $/kWh (EC) $0.06 $0.06 $0.06 $0.06
8. Water cost, $/1,000 gal (WC) $0.20 $0.20 $0.20 $0.20
9. Capital recovery factor, 20-yr equipment life, 
7% interest (CRF)

= [i x (1 + i)a] / [(1 + i)a-1], where i = interest rate, a = 
equipment life

0.09439 0.09439 0.09439 0.09439

10. Cost index
a. 2007 525.4 525.4 525.4 525.4
b. 1998 390.6 390.6 390.6 390.6

B. Total Capital Investment (TCI)
1. Total Direct Capital Cost, $ (DC) = [$950/(MMBtu/hr)] x [(C x HV) /10?] x [(2,375 MMBtu/hr / (C 

x HV)]°577 x (0.66 + 0.85 x 45% NOx removal efficiency) x (1.2 
retrofit factor) x (525.4/390.6)

$416,033 $261,400 $132,325 $145,423

2. Indirect Installation Costs, $ (IC) = 0.2 x DC $83,207 $52,280 $26,465 $29,085
3. Other Capital Costs, $ (OC) = [0.173 x (DC + IC)1 + (119.3 qal x U] $86,470 $54,368 $27,572 $30,291
4. Total

3. $ = DC + IC + OC $585,709 $368,048 $186,362 $204,799
b. $/dscfm = $ / Q $146.43 $204.47 ‘ $207.07 $341.33

C. Direct Annual Costs, $/yr
1. Maintenance = 0.015 x TCI $8,786 $5,521 $2,795 $3,072
2. Reagent = (0.36 qal/hr) x H x U $1,836 $612 $1,224 $459
3. Electricity = kW [0.47 x NOx x (C x HV) /106] / 9.5 x H x EC $65 $7 $3 $1
4. Water = (1.62 qal/hr) x H x WC $1,944 $648 $1,296 $486

D. Indirect Annual Costs, $/yr
1. Capital recovery = CRF x TCI $55,287 $34,741 $17,591 $19,332

E. Total Annual Cost
1. $/yr = Direct Annual Costs + Indirect Annual Costs $67,918 $41,529 $22,910 $23,350
2. ($/yr)/dscfm = ($/yr) / Q $16.98 $23.07 $25.46 $38.92

Sources:
1. Cost equations, urea solution cost: OAQPS Control Cost Manual, Section 4.2: NO* Post-Combustion, Chapter 1: Selective Noncatalytic Reduction.
2. Heating value: Process Description Report (ll-A-110).
3. Electricity cost: Energy Information Administration. Average Retail Price of Electricity: 2006.
4. Water cost: Air Compliance Advisor, version 7.5.
5. NOx removal efficiency: Clean Air Technology Center. EPA Technical Bulletin: Nitrogen Oxides (NQx)-Why and How They Are Controlled. 456/F-99-006R. 
November 1999.



Table 8. Activated Carbon Injection Model Costs

Parameters/Costs. .... * Equation. Large Medium
"Sail, rfraii4

A. Parameters
1. Incinerator capacity, Ib/hr (C) 1,500 500 100 125
2. Annual operating hours, hr/yr (H) 6,000 2,000 4,000 1,500
3. Exhaust gas flow rate, dscfm (Q) 4,000 1,800 900 600
4. Operating labor rate, $/hr (LR) $24 $24 $24 $24
5. Activated carbon cost, $/lb (ACC) $1.38 $1.38 $1.38 $1.38
6. Dust disposal cost, $/ton (DDC) $34.29 $34.29 $34.29 $34.29
7. Capital recovery factor, 20-yr 
equipment life, 7% interest (CRF)

= [i x (1 + i)a] / [(1 + i)a-1], where i = interest rate, 
a = equipment life

0.09439 0.09439 0.09439 0.09439

8. Cost index
a. 2007 525.4 525.4 525.4 525.4
b. 1990 361.3 361.3 361.3 361.3

B. Total Capital Investment
1. $ = 4,500 x (Q/1,976)°6 x (1.2 retrofit factor) x 

(525.4/361.3)
$11,989 $7,425 $4,899 $3,841

2. $/dscfm = $ / Q $3.00 $4.13 $5.44 $6.40

C. Direct Annual Costs, $/yr
1. Operating labor = (0.25 hr/8-hr shift) x H x LR $4,500 $1,500 $3,000 $1,125
2. Supervisory labor = 0.15 x (operating labor) $675 $225 $450 $169
3. Maintenance = 0.2 x TCI $2,398 $1,485 $980 $768
4. Activated carbon = 0.00127 x Q x H x ACC $42,062 $6,309 $6,309 $1,577
5. Dust disposal = 0.00127 x Q x (1 ton/2,000 lb) x H x DDC $523 $78 $78 $20

D. Indirect Annual Costs, $/yr
1. Overhead = 0.6 x (labor + maintenance materials) $4,544 $1,926 $2,658 $1,237
2. Property taxes, insurance, and 
administration

= 0.04 x TCI $480 $297 $196 $154

3. Capital recovery = CRF x TCI $1,132 $701 $462 $363

E. Total Annual Cost
1. $/yr = Direct Annual Costs + Indirect Annual Costs $56,313 $12,522 $14,134 $5,412
2. ($/yr) / dscfm = ($/yr) / Q $14.08 $6.96 $15.70 $9.02

Note:
Factor of 1.27 x 10'3 for activated carbon is based on injecting carbon at a rate to achieve a carbon concentration of 338 
mg/dscm (achieving reductions of 90% for Hg, 98% for CDD/CDF).

Sources:
1. Cost equations: Model Plant Description and Cost Report (ll-A-112).
2. Operating labor rate: Bureau of Labor Statistics, Occupational Employment Statistics, May 2007 National Industry-Specific Occupational 
Employment and Wage Estimates.
3. Activated carbon cost: The Innovation Group. Chemical Profiles: Carbon, Activated. 2002. Assumed 20% price increase based on online 
information from Norit, an activated carbon vendor.
4. Dust disposal cost: NSWMA’s 2005 Tip Fee Survey.



Table 9. Incremental Control Model Costs

• V Equation - LaBwlI Medium Small

TSrtall 1 
rural i

A. Parameters
1. Incinerator capacity, Ib/hr (C) 1,500 500 100 125
2. Annual operating hours, hr/yr (H) 6,000 2,000 4,000 1,500
3. Exhaust qas flow rate, dscfm (Q) 4,000 1,800 900 600
4. Unc. HCI concentration, ppmvd (HCIu) 890 160 120 220
5. Cont. HCI concentration, ppmvd (HCIc) 1.1 1.5 1.2 220
6. Operating labor rate, $/hr (LR) $24 $24 $24 $24
7. Wastewater (blowdown) flow, gpm (B) 0.018 0.003 0.0002 0.024
8. Caustic cost, $/ton (CC) $357 $357 $357 $357
9, Sewage disposal cost, $/1,000 gal (SDC) $3.80 $3.80 $3.80 $3.80

10. Water cost, $/1,000 gal (WC) $0.20 $0.20 $0.20 $0.20
11. Lime cost, $/ton (LC) $95 $95 $95 $95
12. Sodium bicarbonate cost, $/ton (SBC) $440 $440 $440 $440
13. Dust disposal cost, $/ton (DDC) $34.29 $34.29 $34.29 $34.29
14. Activated carbon cost, $/lb (ACC) $1.38 $1.38 $1.38 $1.38
15. Natural gas cost. $/1.000 ft3 (NGC) $7.97 $7.97 $7.97 $7.97
16. Electricity cost, $/kWh (EC) $0.06 $0.06 $0.06 $0.06
17. Capital recovery factors = [i x (1 + i)a] / [(1 + i)a-1], where i = interest rate, a = 

equipment life
a. Bag CRF, 2-yr life, 7% interest 0.55309 0.55309 0.55309 0.55309
b. Cage CRF, 4-yr life, 7% interest 0.29523 0.29523 0.29523 0.29523

18. Total bag cost, $/yr $13,473 $13,473 $3,031 $2,021
19. Bag replacement labor cost, $/yr $603 $603 $136 $90
20. Total cage cost, $/yr $2,183 $2,183 $491 $327
21. Cage replacement labor cost, $/yr $603 $603 $136 $90
22. Urea solution cost, $/gal (U) $0.85 $0.85 $0.85 $0.85

B. Increase Caustic Flow
1. Caustic = HCI x (3.117E-9) x Q x H x CC $29 $6 $5 $220
2. Sewage disposal = B x (60 min/hr) x H x SDC $25 $1 $0 $8
3. Makeup water = B x (60 min/hr) x H x WC $1 $0 $0 $0
4. Total cost

a. $/yr = Caustic + Sewaqe disposal + Makeup water $55 $7 $5 $229
b. ($/yr) / dscfm = ($/yr)/Q $0.01 $0,004 $0,006 $0.38

C. Increase Lime Flow
1. Makeup lime = (2.4E-7 Ib/dscf) x HCI x Q x (1 ton/2000 lb) x (60 min/hr) 

xHxLC
$14,610 $394 $295 $135

2. Dust disposal = HCI x Q x (60 min/hr) x (2.86E-7 Ib/dscf) x (1 ton/2,000 
lb) x H x DDC

$6,284 $169 $127 $58



Table 9. Incremental Control Moc el Costs
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3. Total cost
a. $/yr = Makeup lime + Dust disposal $20,895 $563 $423 $194
b. ($/yr)/dscfm = ($/yr) / Q $5.22 $0.31 $0.47 $0.32

D. Increase NaHC03 Flow

1. Makeup NaHC03 = (2.73E-7 Ib/dscf x HCI x Q) x (1 ton/2000 lb) x (60 min/hr) 
x H x SBC

$76,973 $2,076 $1,557 $714

2. Dust disposal = [(HCI x Q x 60 min/hr x 2.10E-7 Ib/dscf)] x (1 ton/2,000 
lb) x H x DDC

$4,614 $124 $93 $43

3. Total cost
a. $/yr = Makeup NaHCOS + Dust disposal $81,587 $2,200 $1,650 $756
b. ($/yr)/dscfm = ($/yr)/Q $20.40 $1.22 $1.83 $1.26

E. Increase Carbon Flow
1. Activated carbon = (1.27E-3) x Q x H x ACC $42,062 $6,309 $6,309 $1,577
2. Dust disposal = (1.27E-3) x Q x (1 ton/2,000 lb) x H x DDC $523 $78 $78 $20
3. Total cost

a. $/yr = Activated carbon + Dust disposal $42,585 $6,388 $6,388 $1,597
b. ($/yr) / dscfm = ($/yr) / Q $10.65 $3.55 $7.10 $2.66

F. Increase Natural Gas
1. Natural gas

a. $/yr = (0.32 Btu/lb/°F) x (28.5 Ib/lbmole) x (100°F) x (lbmole/385 
ft3) x (ft3/1,000 Btu) x (Q/0.9) x (60 min/hr) x H x NGC

$30,207 $4,531 $4,531 $1,133

b. ($/yr)/dscfm = ($/vr) / Q $7.55 $2.52 $5.03 $1.89

G. Increase Scrubber Horsepower
1. Fan electricity = 0.746 x (0.0205 x Q) x H x EC $22,609 $3,391 $3,391 $848
2. Pump electricity =0.746 x (0.00267 x Q + 4.554) x H x EC $4,200 $860 $1,279 $424
3. Total cost

a. $/yr = Fan electricity + pump electricity $26,810 $4,252 $4,670 $1,272
b. ($/yr) / dscfm = ($/yr) / Q $6.70 $2.36 $5.19 $2.12

H. Improve FF Performance
1. Bag replacement = Bag CRF x [(total bag cost) + (bag replacement labor 

cost)]
$7,785 $7,785 $1,752 $1,168

2. Cage replacement = Cage CRF x [(total cage cost) + (cage replacement labor 
cost)]

$823 $823 $185 $123

3. Total cost
a. $/yr = Bag replacement + Cage replacement $8,608 $8,608 $1,937 $1,291
b. ($/yr) / dscfm = ($/yr) / Q $2.15 $4.78 $2.15 $2.15



Table 9. Incremental Control Model Costs
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I. Increase NOx Reagent
1. Reagent

a. $/yr = (0.36 gal/hr) x H x U $1,836 $612 $1,224 $459
b. ($/yr)/dscfm = ($/yr)/ Q $0.46 $0.34 $1.36 $0.77

Sources:
1. .Cost equations: Model Plant Description and Cost Report (ll-A-112); Wet Scrubber Cost Memorandum (IV-B-30); Dry Injection Fabric Filter Cost 
Memorandum (IV-B-32); and Secondary Chamber Retrofit Cost Memorandum (IV-B-33).
2. Operating labor rate: Bureau of Labor Statistics, Occupational Employment Statistics, May 2007 National Industry-Specific Occupational Employment 
and Wage Estimates.
3. Lime cost: U.S. Geological Survey. Mineral Commodity Summaries 2008. Hydrated Lime Average Value, 2007.
4. Dust disposal cost: NSWMA’s 2005 Tip Fee Survey.
5. Natural gas cost: Energy Information Administration. Natural Gas Prices: December 2007.
6. Electricity cost: Energy Information Administration. Average Retail Price of Electricity: 2006.
7. Water cost, sewage disposal cost: Air Compliance Advisor, version 7.5.
8. Activated carbon cost: The Innovation Group. Chemical Profiles: Carbon, Activated. 2002. Assumed 20% price increase based on online information 
from Norit, an activated carbon vendor.
9. Sodium bicarbonate cost: Purchasing.com. April 5, 2007. Sodium bicarbonate market supports level pricing—for now.



Table 10. Maintenance and Inspection Costs

A. Parameters
1. Cost index

a.2007 525.4
d. 1992 358.2

B. Maintenance/Inspection Cost, $/yr (rounded)
1. Company A = $500 x (525.4/358.2) $700
2. Company B = $350 x (525.4/358.2) $500
3. Company C = $800 x (525.4/358.2) $1,200
4. Company D = $750 x (525.4/358.2) $1,100
5. Average = X (Companies A-D) / 4 $900

Note:
Maintenance/inspection costs have been rounded to the nearest $100 to be 
consistent with level of rounding in original costs.

Source:
Maintenance/Inspection Programs Memorandum (ll-B-88).



Table 11. Monitoring Costs
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Dioxin or Hg 
sorbent trap 

biweekly 
'monitoring

A. Parameters
1. Recording lime/carbon flow, min/4-hr 
period
2. Annual operating hours, hr/yr (H)
3. Cost index

a. 2007 525.4 525.4 525.4 525.4 525.4 525.4 525.4 525.4 525.4 525.4
b. 2006 499.6 499.6 499.6 499.6 499.6 499.6 499.6 499.6 499.6 499.6
c. 1997 386.5 386.5 386.5 386.5 386.5 386.5 386.5 386.5 386.5 386.5
d. 1993 359.2 359.2 359.2 359.2 359.2 359.2 359.2 359.2 359.2 359.2
e. 1992 358.2 358.2 358.2 358.2 358.2 358.2 358.2 358.2 358.2 358.2

4. Operating labor wage rate, $/hr (LR) $24.00 $24.00 $24.00 $24.00 $24.00 $24.00 $24.00 $24.00 $24.00 $24.00
5. Capital recovery factor, 20-yr 
equipment life, 7% interest (CRF)

= [i x (1 +i)a]/[(1 + i)a-1], where i = 
interest rate, a = equipment life

0.09439 0.09439 0.09439 0.09439 0.09439 0.09439 0.09439 0.09439 0.09439 0.09439

B. Total Capital Investment, $ (TCI)
1. Planning $700 $700 $700 $700 $3,700 $3,000 $800 $3,000
2. Select type of equipment $400 $400 $400 $4,100 $9,100 $14,700 $11,100 $14,700
3. Provide support facilities $1,400 $1,400 $1,400 $400 $18,800 $18,800 $400 $18,800
4. Purchased equipment cost (PEC) $11,900 $17,700 $5,300 $12,800 $44,200 $47,400 $67,100 $100,300
5. Install and check equipment $1,000 $1,000 $1,000 $4,400 $16,600 $17,700 $17,800 $19,700
6. Perf. spec, tests (certif.) $700 $700 $700 $0 $14,300 $11,700 $32,400 $38,600
7. Prepare QA/QC plan $700 $700 $700 $700 $16,000 $16,000 $14,100 $16,000
8. Total capital cost = Planning + selecting equipment + 

support facilities + PEC + installation + 
perf. spec, tests + QA/QC plan

$16,800 $22,600 $10,200 $23,100 $123,000 $129,000 $144,000 $211,000 $210,000 $105,000

C. Annual Costs, $/yr
1. Operating labor = (5 min to record lime/carbon flow/4-hr 

period) x (1 hr/60 min) x H x LR
2. Maintenance materials = 0.02 x TCI $300 $500 $200
3. Operation & maintenance = Day-to-day activities + annual RATA + 

CGA + annual QA + O&M review and 
update

$5,000 $25,200 $22,500 $24,900 $71,300

4. Recordkeeping and reporting = $1,000 x (525.4/386.5) $1,400 $1,400 $1,400 $200 $1,100 $1,500 $5,800 $1,500
5. Overhead = 0.6 x (labor + maintenance materials) $200 $300 $100

6. Property taxes, insurance, and 
administration

= 0.04 x TCI $700 $900 $400

7. Capital recovery = CRF x TCI $1,600 $2,100 $1,000 $3,200 $18,400 $20,500 $30,100
8. Total annual cost = Operating labor + maintenance 

materials + recordkeeping and reporting 
+ overhead + property taxes, insurance, 
and administration + capital recovery

$4,200 $5,200 $3,100 $8,400 $26,300 $42,400 $51,200 $102,900 $57,800 $37,900



Notes:
1. Monitoring costs have been rounded to the nearest $100 to be consistent with level of rounding in original costs.
2. Costs to be replaced include: (a) bag leak detector replacing opacity test; (b) CO CEMS replacing CO test and secondary chamber temperature monitor; 
(c) HCI CEMS replacing HCI test, HCI sorbent monitor (dry scrubbers) and scrubber liquor pH monitor (wet scrubbers); (d) PM CEMS replacing PM and 
opacity tests and and pressure drop monitor (wet scrubbers); (e) multi-metal/Hg CEMS replacing flue gas temperature monitor (wet scrubbers); (f) dioxin 
sorbent trap biweekly monitoring replacing fabric filter inlet temperature monitor; and (g) Hg sorbent trap biweekly monitoring replacing flue gas temperature 
monitor (wet scrubbers).

Sources:
1. Testing and Monitoring Options and Costs Memo (IV-B-66).
2. E-mail and attachment from Peter Westlin, EPA, to Mary Johnson, EPA. August 19, 2008. Monitoring Options for SNCR on Medical Waste Incinerators.
3. E-mail from Dan Bivins, EPA, to Mary Johnson, EPA. September 27, 2006. Cost of CO CEMS.
4. E-mail from Dan Bivins, EPA, to Mary Johnson, EPA. July 28, 2006. Some Preliminary Thoughts on the HWI Monitoring.



Table 11. Monitoring Costs
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A. Parameters
1. Recording lime/carbon flow, min/4-hr 
period

5 5 5 5 5 5 5 5

2. Annual operating hours, hr/yr (H) 6,000 6,000 2,000 2,000 4,000 4,000 1,500 1,500
3. Cost index

a. 2007 525.4 525.4 525.4 525.4 525.4 525.4 525.4 525.4
b. 2006 499.6 499.6 499.6 499.6 499.6 499.6 499.6 499.6
c. 1997 386.5 386.5 386.5 386.5 386.5 386.5 386.5 386.5
d. 1993 359.2 359.2 359.2 359.2 359.2 359.2 359.2 359.2
e. 1992 358.2 358.2 358.2 358.2 358.2 358.2 358.2 358.2

4. Operating labor wage rate, $/hr (LR) $24.00 $24.00 $24.00 $24.00 $24.00 $24.00 $24.00 $24.00
5. Capital recovery factor, 20-yr 
equipment life, 7% interest (CRF)

0.09439 0.09439 0.09439 0.09439 0.09439 0.09439 0.09439 0.09439

B. Total Capital Investment, $ (TCI)
1. Planning $700 $700 $700 $700
2. Select type of eguipment $400 $400 $400 $400
3. Provide support facilities $1,400 $1,400 $1,400 $1,400
4. Purchased eguipment cost (PEC) $11,900 $11,900 $11,900 $11,900
5. Install and check equipment $1,000 $1,000 $1,000 $1,000
6. Perf. spec, tests (certif.) $700 $700 $700 $700
7. Prepare QA/QC plan $700 $700 $700 $700
8. Total capital cost $16,800 $16,800 $16,800 $16,800

C. Annual Costs, $/yr
1. Operating labor $3,000 $3,000 $1,000 $1,000 $2,000 $2,000 $800 $800

2. Maintenance materials $300 $300 $300 $300
3. Operation & maintenance

4. Recordkeeping and reporting $1,400 $1,400 $1,400 $1,400
5. Overhead $2,000 $1,800 $800 $600 $1,400 $1,200 $700 $500

6. Property taxes, insurance, and 
administration

$700 $700 $700 $700

7. Capital recovery $1,600 $1,600 $1,600 $1,600
8. Total annual cost $9,000 $4,800 $5,800 $1,600 $7,400 $3,200 $5,500 $1,300



Notes:
1. Monitoring costs have been rounded to the r
2. Costs to be replaced include: (a) bag leak d( 
(c) HCI CEMS replacing HCI test, HCI sorbent i 
opacity tests and and pressure drop monitor (w 
sorbent trap biweekly monitoring replacing fabr 
monitor (wet scrubbers).

Sources:
1. Testing and Monitoring Options and Costs M
2. E-mail and attachment from Peter Westlin, E
3. E-mail from Dan Bivins, ERA, to Mary Johns
4. E-mail from Dan Bivins, ERA, to Mary Johns



Table 12. Stack Testing Costs
viliSlifStfl;

A. Parameters
1. Cost index

a. 2007 525.4
d. 1992 358.2

B. Testing Costs, $
1. Method 5 (PM) = $8,000 x (525.4/358.2) $12,000
2. Method 9 (opacity) = $1,000 x (525.4/358.2) + $1,500 $2,500
3. Method 10 (CO) = $4,000 x (525.4/358.2) + $1,000 $7,000
4. Method 26 (HCI) = $5,000 x (525.4/358.2) $7,000
5. Method 29 (metals) = $8,000 x (525.4/358.2) + $2,000 $14,000
6. Method 23 (CDD/CDF) = $21,000 x (525.4/358.2) - $5,000 $26,000
7. Method 7E (NOx) = $5,000 x (525.4/358.2) $7,000
8. Method 6C (S02) = $5,000 x (525.4/358.2) $7,000

Note:
1. Initial testing costs to be annualized over 15 years at 7% interest.
2. Testing costs have been rounded to the nearest $1,000 (except for opacity) to be 
consistent with level of rounding in original costs; costs also adjusted based on 
additional information from ERA.
3. Multiple test costs adjusted by 2/3 in nationwide cost estimates to account for travel, 
accommodations, methods/sampling trains, etc. common to the tests.

Sources:
1. Memorandum from R. Segall, EPA/EMB, to R. Copland, EPA/SDB. October 14, 1992. 
Medical Waste Incinerator Study: Emission Measurement and Continuous Monitoring. 
(II-B-89)
2. E-mail from Jason Dewees, EPA, to Peter Westlin, EPA. August 20, 2008.
Monitoring Options for SNCR & Test Cost Questions.
3. E-mail from Jason Dewees, EPA, to Mary Johnson, EPA. August 20, 2008.
Re: Monitoring Options for SNCR & Test Cost Questions.



Table 13. Visible Emissions Testing Costs
. VaJSIirsg

A. Parameters
1. Operating labor rate, $/hr (LR) $24
2. Capital recovery factor, 5-yr equipment 
life, 7% interest (CRF)

= [i x (1 + i)a] / [(1 + i)a-1], where i = interest rate, a = equipment life 0.24389

B. Total Capital Investment, $ (TCI) = Combination light meter/anemometer ($200) + digital stopwatches 
(2 each at $25)

$250

C. Direct Annual Costs, $/yr
1. Operating labor = (1 hr/reading) x (3 readings/test) x (1 test/yr) x LR $72

D. Indirect Annual Costs, $/yr
1. Overhead = 0.6 x (operating labor) $43
2. Property taxes, insurance, and 
administration

= 0.04 x TCI $10

3. Capital recovery = CRF x TCI $61

E. Total Annual Cost, $/yr (rounded) = Direct Annual Costs + Indirect Annual Costs $200

Sources:
1. Professional Equipment. 2008. Light Meters Industrial and Professional: Digital Light Meter. Website: http://www.professionalequipment.com. 
Accessed July 24, 2008.
2. Cole-Parmer. 2008. Digital Stopwatches -Cole Parmer Instrument Catalog. Website: http://www.coleparmer.com. Accessed July 24, 2008.



Table 14. Recordkeeping and Reporting Costs
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hours pMfe. 
occurrenlll

|ggB) ■■

Number of 
occurrences

person-hours 
per year (C« A

<D> '
Management

:li^M^irs

per year(D * C

Uencal 
person-hours 
per year (E * 

C x 0.1),,^

■ (F)
Total person- 

hours per

iii

A. Applications N/A

B. Surveys and Studies N/A

C. Reporting Requirements
1. Read instructions 1.0 1 1.0 0.05 0.1 1.2 $44
2. Required activities

a. Perf. spec, tests (certif.) for CMS 16 1 16 0.8 1.6 18 $698
3. Write report

a. Notification of initial performance test
i. Pollutants, fugitive ash emissions 2.0 1 2.0 0.1 0.2 2.3 $87
ii. Fugitive ash emissions 1.0 1 1.0 0.05 0.1 1.2 $44

b. Notification of initial CMS demonstration 2.0 1 2.0 0.1 0.2 2.3 $87
c. Report of initial performance test

i. Pollutants, fugitive ash emissions 8.0 1 8.0 0.4 0.8 9.2 $349
ii. Fugitive ash emissions 2.0 1 2.0 0.1 0.2 2.3 $87

d. Report of initial CMS demonstration Incl. in C2
e. Annual report

i. Results of performance tests conducted during the year 40 1 40 2.0 4.0 46 $1,744

D. Recordkeeping Requirements
1. Read instructions Incl. in C1
2. Plan activities N/A
3. Implement activities N/A
4. Develop record system N/A
5. Time to enter information

a. Records of initial performance test Incl. in C3
b. Records of annual and any subsequent compliance tests Incl. in C3

E. Total Labor Burden and Cost 72 3.6 7.2 83 $3,139

Notes:
1. 56 of the 57 HMIWI will be impacted, and all 56 will need to conduct CMS demonstrations to reestablish their parameter limits. Because the 1 HMIWI not impacted will now 
have to demonstrate compliance with the PM, CO, and HCI limits on an annual basis, it may need to improve its operation to ensure ongoing compliance and may need to conduct 
CMS demonstrations to reeestablish its parameter limits accordingly.
2. 54 of the 57 HMIWI will need to conduct additional tests to demonstrate compliance; the other 3 HMIWI already conduct annual tests for the only pollutants for which they are 
impacted.
3. All 57 HMIWI will need to conduct fugitive ash emissions tests; 54 of the 57 HMIWI will need to conduct both stack tests and fugitive ash tests.
4. Industry costs are based on the following hourly rates: technical at $37.55, management at $78.76, and clerical at $21.10 (see table below). The composite hourly labor rate is 
($37.55/hr) + (0.05 x $78.76/hr) + (0.1 x $21.10/hr) = $43.60/hr. Labor rates were increased by 60% to account for overhead.
5. Person-hours per occurrence for CMS performance specification costs are based on the performance specification costs to certify CMS ($700) divided by the composite hourly



Table 14. Recordkeeping and Reporting Costs

• - ‘''rs (B> Teclinlcal (D)
Management

m
Clerical

(F)
Total person-

(G)

Humber of person-hours person-hours person-hours . hours per
hours per per year A per year (D?0 per year (E = year (F ■ C +

»WlsS|®#^r " X0.05) Cx 0.1) r®: •: • Cost, $
labor rate ($43.60/hr).
6. Control device inspection cost already accounted for under monitoring costs.
7. Assume 8 hours for each facility to review the report of the initial performance test for pollutants and fugitive ash.
8. Assume 2 hours for each facility to review the report of the initial performance test for fugitive ash.
9. For small rural HMIWI, assume 40 hours to review report of annual PM, CO, and HCI compliance reports.
10. The average recurrent burden and cost in the first 3 years after promulgation for the sources with recurrent burden are equal to the person-hours added down each column for
technical, management, and clerical and the sum of the cost column.

Sources:
1. Bureau of Labor Statistics, Occupational Employment Statistics, May 2007 National Industry-Specific Occupational Employment and Wage Estimates.
2. Testing and Monitoring Options and Costs Memo (IV-B-66).

Labor Rates:
• - *' 'V';7^

Parameter

General 
Medical & 
Surgical 

Hospitals

■' j;.

Waste 
Treatment & 

Disposal

Colleges; 
Universities, & 
Professional 

Schools

. . HrtS'flTfff- ' 
ceutlcal & 
Medicine 
Manufac

turing Total

♦i

Loaded

A. Percentage of industry (excl. U.S. military/gov. research facilities) 58.49% 26.42% 7.55% 7.55% 100.00%

B. Labor Rates
1. Technical - Stationary Engineers & Boiler Operators $23.80 $23.31 $22.01 $22.94 $23.47 $37.55
2. Management - Engineering Managers $45.95 $55.00 $47.07 $56.56 $49.23 $78.76
3. Clerical - Office Clerks, General $13.16 $12.75 $12.53 $15.63 $13.19 $21.10
4. Composite labor rate $43.60



Table 15. Autoclave/Landfill Model Costs
^ v." .....

- :;;siarg©. .* Small—

A. Parameters
1. Incinerator capacity, Ib/hr (C) 1,500 500 100 125
2. Annual operating hours, hr/yr (H) 6,000 2,000 4,000 1,500
3. Landfill tip fee (national average), $/ton $34.29 $34.29 $34.29 $34.29

B. Total Capital Investment
1.$ $1,000,000 $450,000 $350,000 $350,000
2. $/(lb/yr) $0.06 $0.10 $0.28 $0.28

C. Annual Costs, $/lb
1. Autoclave $0.02 $0.02 $0.06 $0.06
2. Biological indicators test = [($7/test kit) x (12 tests/yr) + (0.5 hr/test) x (12 tests/yr) 

x ($20/hr)l/ (312 d/yr) / (50,000 lb waste/d)
$0.000013 $0.000013 $0.000013 $0.000013

3. Inspections = 2 hr/inspection x 1 inspection/yr x ($20/hr) / (312 d/yr) / 
(50,000 lb waste/d)

$0.000003 $0.000003 $0.000003 $0.000003

4. Permittee = ($500/yr) / (312 hr/yr) / (50,000 lb waste/d) $0.00003 $0.00003 $0.00003 $0.00003
5. Total

a. Without landfill tip fee = Autoclave + biological indicators test + inspections + 
permit fee

$0.02 $0.02 $0.06 $0.06

b. With landfill tip fee = Autoclave + biological indicators test + inspections + 
permit fee + (landfill tip fee/2,000 Ib/ton)

$0.03 $0.04 $0.07 $0.07

D. Annual Costs (with landfill tip fee), $/yr = Total annual cost x (C x 0.67) x H $205,273 $27,758 $19,497 $9,139

Notes:
1. Annual autoclave costs include operational costs (chamber liners, labor, capital expense, maintenance, steam, electricity) and hauling costs.
Hauling costs from vendor were revised to extract landfill costs, which will be applied to each HMIWI on a regional basis in estimating nationwide costs. 
National average landfill tip fees used to estimate model costs.
2. The vendor's labor rate and operating time were used in costing the biological indicators test, inspections, and permit fee in order to be consistent 
with the approach used in the vendor's autoclave costs.

Sources:
1. Autoclave costs and biological indicators test (test kit): San-I-Pak, July 2008.
2. Biological indicators test (labor), inspections, and permit fee: Bay Area Dioxins Project, June 2003.



Table 16. Model Costs to Haul to Municipal Waste Combustor
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Parameters/Costs ■' ■ targe 'MetiltilP s?'; fill:

A. Parameters
1. Incinerator capacity, Ib/hr (C) 1,500 500 100 125
2. Annual operating hours, hr/yr (H) 6,000 2,000 4,000 1,500
3. Incinerator tip fee (national average), $/ton $61.64 $61.64 $61.64 $61.64

B. Annual Costs, $/ton
1. Without incinerator tip fee = $0.266/ton-mile x 50 miles $13.30 $13.30 $13.30 $13.30
2. With incinerator tip fee = $0.266/ton-mile x 50 miles + incinerator tip 

fee
$74.94 $74.94 $74.94 $74.94

C. Annual Costs (with incinerator tip fee), $/yr = Total annual cost x (C x 0.67) x H $225,944 $25,105 $10,042 $4,707

Note:
National average incinerator tip fee applied to estimate model costs.

Sources:
1. Incinerator tip fee: NSWMA's 2005 Tip Fee Survey.
2. Hauling cost: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of Transportation Statistics. 
Table 3-17: Average Freight Revenue Per Ton-mile. Assume 50 mile/trip to reach an MWC.



Table 17. Model Costs for Commercial Medical Waste Disposal
'■Sfew 't -i.-' j

A. Parameters____________________
1, Incinerator capacity, Ib/hr (C)
2. Annual operating hours, hr/yr (H)

1,500 500
6,000 2,000

100
4,000

125
1,500

B. Annual Costs
1. $/lb
2. $/yr

$0.24
$1,447,200

$0.24
$160,800

$0.24
$64,320

$0.24
$30,150

Source:
Commercial disposal fee: Switching Scenarios Memorandum (IV-B-53); cost is in range of 
recent estimates online ($0.16/lb for 2006 contract for pickup and disposal of medical waste 
from sources at University of Kentucky; $0.35/lb for 2007 pickup and disposal of medical 
waste from sources at University of Texas at San Antonio; $0.22-$0.27/lb for 2004 pickup 
and disposal of medical waste from hospitals in Maine).



Table 18. Nationwide MACT Floor Capital Costs for Ex sting Sources
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number City State Catenary
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New/

existing
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' APCD description APCD code

Maximum 
charge rate 

(tb/hr)

i 1 Bristol-Myers Squibb Co. Wallingford CT L E Secondary chamber (1800F) and baghouse FF 1,000

5 5 Merck & Company, Inc. Rahway NJ L E Secondary chamber (1500F, 1 sec), partial quench, dry acid gas scrubber 
with dry lime iniection, and baqhouse

□IFF 799

15 15-1 Curtis Bay Energy Unit 1 Baltimore MD L E Secondary chamber, dry scrubber, and baghouse with activated carbon 
iniection

DIFF 7,083

15 15-2 Curtis Bay Energy Unit 2 Baltimore MD L E Secondary chamber, dry scrubber, and baghouse with activated carbon . 
iniection

DIFF 7,083

20 20-1 Fort Detrick Units Fort Detrick MD L E Secondary chamber and rotary atomizing wet scrubber WS 1,000

20 20-2 Fort Detrick Unite Fort Detrick MD L E Secondary chamber and rotary atomizing wet scrubber ws 1,000
29 29 Harriot Medical Center Erie PA L E Secondary chamber (2000F, 2 sec), lime injection system, powdered 

activated carbon injection system, baghouse, and vertical upflow two-stage 
multi-microventun scrubber system

DIFF/WS 1,060

36 36-1 Merck & Company, Inc. Unit 2 West Point (Upper 
Gwynedd Township)

PA L E Secondary/tertiary chamber (2000F, 2 sec), water quench followed by 
sodium bicarbonate injection system with dry reaction chamber and pulse- 
let baqhouse

DIFF 2,000

36 36-2 Merck & Company, Inc. Umt5 West Point (Upper 
Gwynedd Township)

PA L E Secondary chamber (1800F, 2.2 sec), water quench followed by sodium 
bicarbonate injection system and pulse-jet baghouse

DIFF 3,045

40 40 Charleston Area Medical Center, General Hospital Charleston WV L E Secondary chamber (18Q0F, 2 sec), dry injection/baghouse scrubber 
system with activated carbon

DIFF 1,000

42 42 Stencycle, Inc Apopka FL L E Secondary chamber (1800,1 sec), dry scrubbing system with quench 
chamber, passive absorber, lime and carbon injection, and baghouse.

DIFF 1,900

43 43 Boca Raton Community Hospital Boca Raton FL L i

i
E Secondary chamber (1800F, 1 sec) and rotary atomizing wet scrubber 

system with caustic soda injection
WS 730

44 44 Bethesda Memorial Hospital Boynton Beach

i
FL L E Secondary chamber (1800F, 2 sec) and rotary atomizing scrubber with mist 

eliminator
WS 1,000

46 46 Holy Cross Hospital Fort Lauderdale __ L E Secondary chamber (1800F, 1 sec) and venturi scrubber with packed bed 
absorption unit using dilute NaOH

WS

i
1,300

48 48 Memorial Regional Hospital Hollywood FL L

i

E Secondary chamber (1800F, 1 sec), packed column gas scrubber, and wet 
ESP

WS/WESP 1,800

51 51 Lakeland Regional Medical Center Lakeland FL L E Secondary chamber (1800F, 1 sec), lime injection system, and baghouse DIFF 750

54 54 Bayfront Medical Center St. Petersburg FL L E Secondary chamber (1800F, 1 sec) and flux force/condensation collision 
scrubber system using dilute NaOH

WS 1,500

55 55 St Joseph's Hospital Tampa FL L E Secondary chamber (1800F, 1 sec), lime injection, baghouse, and venturi 
scrubber

DIFF/WS 1,500

59 59-1 Stericycle, Inc. Unit 1 Haw River NC L E Secondary chamber (1800F, 1 sec), rapid gas quench system, wet scrubber 
system consisting of a packed bed absorber and venturi scrubber, and 
demister.

WS 1,911

59 59-2 Stericycle, Inc. Unit 2 Haw River NC L E Secondary chamber (1800F, 1 sec), rapid gas quench system, wet scrubber 
system consisting of a packed bed absorber and venturi scrubber, and 
demister.

ws 1,911

60 60-1 BMWNC, Inc. Unit 1 Matthews NC L E Secondary chamber (1641F), dry scrubber with lime and activated carbon 
injection, and baghouse

DIFF 1,500

65 65-1 Stericycle, Inc. Unit 1 Clinton IL L E Secondary chamber (1800F), venturi scrubber, and condensing absorber WS 1,500



Table 18. Nationwide MAC! Floor Capital Costs for Ex sting Sources
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65 65-2 Stericycla, Inc. Unit 2 Clinton IL L E Secondary chamber (1800F), venturi scrubber, and condensing absorber ws 1,500

71 71 Loyola University Medical Center Maywood IL L E Two secondary chambers (1600F), twin rotary atomizer scrubber using 50% 
caustic solution, and two demister pads

ws 1,650

77 77 Parkview Hospital Fort Wayne IN L E Secondary chamber and wet scrubber ws 1,200

84 84 Mayo Clinic, Waste Management Facility Rochester MN L E Secondary chamber (1800F, 1 sec) and baghouse with lime and carbon 
injection

DIFF 2,000

87 87 MedCentral Health System, Mansfield Hospital Mansfield OH L E Secondary chamber (1800F, 2 sec) and baghouse with lime and carbon 
injection system

DIFF 600

94 94 Stericyde, Inc. Warren OH L E Secondary chamber (1800F, 2 sec), wet scrubber ws 1,400
98 98-1 University of Texas Medical Branch Galveston TX L E Secondary chamber, packed tower, and venturi scrubber with activated 

carbon injection
ws 1,500

106 106 Stericyde, Inc. Kansas City KS L E Secondary chamber (1800F, 2 sec), wet scrubber ws 1,500
109 109 Healthcare Environmental Services Inc. Fargo ND L E Secondary chamber (1800F) and dry scmbber/baghouse system with lime 

and carbon injection
DIFF 1,686

110 110 Stericyde, Inc. North Salt Lake UT L E Secondary chamber (1834F), carbon injection system, ESP, dry scrubber, 
and wet qas absorber

DI-ESP/WS 1,935

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 Anahuac TX L N Secondary chamber, baghouse with virgin lime injection, urea injection, and 
activated carbon injection

DIFF 4,167

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 Anahuac TX L N Secondary chamber, baghouse with virgin lime injection, urea injection, and 
activated carbon injection

DIFF 4,167

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

Greenville NC L N Secondary chamber (1985F), rotary atomizing wet scrubber (with NaOH 
scrubbing medium), carbon bed adsorber, HEPA filtering system, and heat 
recovery system

HEPA/CA/
WS

1,000

130 130 Department of Veterans Affairs Medical Center Miami FL L E Secondary chamber (1800F, 1 sec), venturi scrubber, and packed tower 
absorber

WS 1,000

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

Baltimore MD M E Secondary chamber (1832F) and ventun caustic scrubber with packed-bed 
scrubber

WS 500

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

Baltimore MD M E Secondary chamber (1800F) and venturi wet scrubber followed by 
saturation chamber and mist eliminator

WS 320

18 18 Franklin Square Hospital Center Baltimore MD M E Secondary chamber (1800F) and venturi scrubber followed by quench 
chamber and mist eliminator

WS 500

21 21 Washington County Hospital Hagerstown MD M E Secondary chamber and ventun caustic scrubber WS 500

25 25 Holy Spirit Hospital Camp Hill PA M E Secondary chamber (1800F) and venturt scrubber with prequench and
NaOH iniection

WS 500

30 30 Riddle Memorial Hospital Media PA M E Secondary chamber (1800F, 2 sec), caustic packed tower scrubber, and 
high pressure venturi, with activated carbon injection

WS 500

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

State College PA M E Secondary chamber (1900F) and rotary atomizing wet scrubber with 
demister

WS 500

38 38 Wilkes-Barre General Hospital Wilkes-Barre PA M N Secondary/tertiary chambers (1800F, 2.85 sec) and dry scrubber/baghouse 
with lime and activated carbon iniection

DIFF 400

41 41 Thomas Memorial Hospital South Charieston WV M E Secondary chamber (1800F) and venturi packed tower wet scrubber with 
caustic injection

WS 470

47 47 Malcolm Randall Veterans Affairs Medical Center Gainesville FL M E Secondary chamber (1800F, 1 sec) and wet scrubber with caustic soda 
iniection

WS 495

63 63 St. Jude Children's Research Hospital Memphis TN M E Secondary chamber (1528F) and baghouse with sodium bicarbonate and 
carbon injection

DIFF 500

81 81 South Bend Medical Foundation South Bend IN M E Secondary chamber and wet scrubber WS 470



Table 18. Nationwide MACT Floor Capital Costs for Existing Sources
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82 82 Good Samaritan Hospital Vincennes IN M E Secondary chamber and multi-chamber spray scrubber ws 500

88 88 Medina General Hospital Medina OH M E Secondary chamber (1800F, 1 sec) and wet scrubber ws 300

95 95 St. Joseph's Hospital Marshfield Wl M E Secondary chamber (1800F), quench tower, and baghouse with lime/carbon 
iniection

DIFF 500

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 Hamilton MT M E Secondary chamber and wet scrubber ws 500

111 111 Wyoming Medical Center Casper WY M E Secondary chamber and wet scrubber ws 400

86 86 Fairfield Medical Center Lancaster OH S E Secondary chamber (1800F, 1 sec) and wet scrubber ws 95

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 Atlanta GA S N Secondary chamber (1800F, 1.68 sec) and rotary atomizing wet scrubber ws 120

115 115 Kona Community Hospital Kealakekua HI SR E Secondary chamber (1900F, 2 sec), no APCD cc 200
116 116 Yukon-Kuskokwim Delta Regional Hospital Bethel AK SR E Secondary chamber, no APCD cc 50

;
"litPiP-:

fotsl small |Total small rural .... «'•; . .■*■. w?
Total nationwide •" -1

Notes:
1. In calculating the total number of limits met for each unit, included only one of the CDD/CDF limits {total or TEQ), depending on which limit was met. 

Key:
Emissions data unavailable; used average emissions data from similar units (size, APCD) to estimate emissions
MACT floor subtotals
MACT floor total



Table 18. Nationwide MAC! Floor Capital Costs for Ex

FACID UNITID

^ 'v ^ ^

Facility nam# .
Unit

number

Stack gae 
flow rata 
(dscfm)

Stack gas’ 
temperature 

CF)
Operating 

hourc (hr/yr)

Estimated
annual

throughput
(tpy)

Ba^^i^cbricentrationa ' 4 ; ...... .. i

HCI unit 

average 
(ppmvd)

CO unit

(ppmvd)

Pb unit. ;■ 

average 
(mg'dscm)

Cd unit 
average 

(mg/dscm)

Hg unit 

■ average 
(mg/dscm)

pM’^

(gr/dscf)

COO/CDF 
uhlf average 

(ng/dscm)

1 1 Bristol-Myers Squibb Co. 1,648 217 2,072 694 65.7 0.983 0.319 0.00364 0.000695 0.00180 36.9

5 5 Merck & Company, Inc. 7,346 246 4,321 1,157 0.780 1.41 0.0155 0.00265 0.00353 0.00330 12.8

15 15-1 Curtis Bay Energy Unit 1 27,698 296 8,736 20,729 85.2 1.26 0.00504 0.000887 0.174 0.00823 27.7

15 15-2 Curtis Bay Energy Unit 2 30,578 303 8,736 20,729 76.9 2.91 0.00769 0.00130 0.300 0 00407 5.47

20 20-1 Fort Detrick Units 2,424 87 1,300 436 0.190 0.871 0.126 0.00992 0.00324 0.00721 85.2

20 20-2 Fort Detrick Unite 2,308 92 1,300 436 0.353 1.17 0.182 0.00867 0.00771 0.00775 97.3
29 29 Hamot Medical Center 3,701 122 2,080 739 16.6 2.60 0.00675 0.00119 0.00400 0.00174 7.72

36 36-1 Merck & Company, Inc. Unit 2 5,235 358 865 580 4.22 2.46 0.00115 0.000853 0.00305 0.00156 3.71

36 36-2 Merck & Company, Inc. Unit 5 8,119 304 5,753 5,868 3.75 1.07 0.0109 0.00242 0.0141 0.00255 6.78

40 40 Charleston Area Medical Center, General Hospital 4,323 312 1,248 418 26.6 11.3 0.00468 0.00186 0.00418 0.00106 1.31

42 42 Stencycle, Inc. 7,008 327 7,951 5,061 27.1 10.7 0.0434 0.00886 0.0132 0.00203 24.3

43 43 Boca Raton Community Hospital 2,078 91 8,736 2,136 0.986 6.46 0.0883 0.00537 0.0119 0.0104 67.7

44 44 Bethesda Memorial Hospital 4,537 106 3,024 1,013 0.608 2.74 0.0774 0.00929 0.0739 0.00960 54.3

46 46 Holy Cross Hospital 3,378 124 2,964 1,291 1.18 4.91 0.0618 0.0168 0.0504 0.0103 37.5

48 48 Memorial Regional Hospital 4,568 143 4,992 3,010 1.02 1.17 0.0928 0.00560 0.00374 0.00973 48.3

51 51 Lakeland Regional Medical Center 3,323 212 6,247 1,570 2.68 6.35 0.0348 0 00365 0.00244 0.00254 68.2

54 54 Bayfront Medical Center 2,898 133 3,352 1,684 0.947 9.36 0.0976 0.00379 0.00128 0.00543 46.6

55 55 St. Joseph’s Hospital 3,347 400 8,008 4,024 12.5 5.85 0.0740 0.00205 0.00730 0.00111 66.2

59 59-1 Stericycle, Inc. Unit 1 4,002 135 8,400 5,378 4.24 3.95 0.206 0.0233 0.0389 0.00714 2.82

59 59-2 Stericycle, Inc. Unit 2 3,917 138 8,400 5,378 3.88 4.61 0.206 0.0188 0.118 0.0102 5.48

60 60-1 BMWNC, Inc. Unit 1 6,763 343 7,456 3,747 38.8 15.1 0.00335 0.000532 0.0598 0.00504 6.10

65 65-1 Stericycle, Inc. Unit 1 3,304 143 7,665 3,852 1.12 12.9 0.200 0.00572 0.415 0.00921 1.24



Table 18. Nationwide MACT Floor Capital Costs for Exi

FACID UNHID -• Facility name
Unit

number

Stack gas 
, flow rata 
- (dscfm)

\
Stack gas

Derating 
hours (hrtyr)

Estimated 
annual - 

througtjMrt 
(tpy)

Basefri* coneentratltms

HCI unit 
average
(ppmwd)

CO unit 

average 
(ppmvd)

Pb unit 

average 
{mg/dscm)

Cdurtit

average
{thgliWh)

Hg unit 
.average, 
(mgftjecm)

PM unit 

average 
(gr/dsef)

CDD/CDF 
unit average 
(ng/dsom)

65 65-2 Stericycle, Inc. Unit 2 3,125 141 7,558 3,798 1.43 5 77 0.134 0.0123 0.377 0.00878 0.837

71 71 Loyola University Medical Center 3,526 156 4,800 2,653 2.22 7.07 0.178 0.0152 0.0183 0.0105 67.9

77 77 Parkview Hospital 2,766 114 8,395 3,375 2.68 5.90 0.177 0.0802 0.00623 0.0109 7.10

84 84 Mayo Clinic, Waste Management Facility 6,516 294 6,240 4,181 15.2 2.24 0 291 0.0101 0.0445 0.0137 0.357

87 87 MedCentral Health System, Mansfield Hospital 2,351 260 3,120 627 24.8 4.81 0.0415 0.00113 0.00898 0.00357 29.8

94 94 Stericycle, Inc. 2,737 138 7,904 3,707 0.661 4.45 0.244 0 00524 0.239 0.00617 14.7
98 98-1 University of Texas Medical Branch 4,534 111 5,328 2,677 2.12 1.73 0.756 0.00298 0.0482 0 0147 98.1

106 106 Stericycle, Inc. 3,590 152 8,760 4,402 0.567 4.62 0.127 0.00396 0.375 0.00828 2.40
109 109 Healthcare Environmental Services Inc. 4,478 302 1,872 1,057 72.5 14 7 0.0171 0 00296 0.129 0.00611 16.0

110 110 Stericycle, Inc. 6,291 126 7,309 4,738 3.93 7 39 0.0309 0.00214 0.0746 0.00449 3.37

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 10,031 296 7,896 11,022 11.0 3.96 0.0187 0.00132 0 0130 0.00702 0.498

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 9,028 291 7,896 11,022 5.30 2.86 0.00778 0.000889 0.00559 0.00947 0.152

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

3,124 125 625 209 1.58 10 7 0.000296 0.000106 0.00164 0.00323 0.380

130 130 Department of Veterans Affairs Medical Center 6,422 155 4,160 1,394 8.32 1.00 0 0435 0.00564 0.00542 0.0111 0.665

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

1,972 189 1,440 241 0 708 1.50 0.973 0.122 0.0405 0.0126 1.06

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

1,890 179 1,350 145 1.39 11.8 0.331 0.0472 0.00395 0.0294 6.98

18 18 Franklin Square Hospital Center 2,999 54 5,408 906 1.48 5.363 0.262 0.0474 0.00270 0.0256 91.4

21 21 Washington County Hospital 1,834 112 2,496 418 6.26 6.62 0.164 0.0139 0.000836 0.0197 76 2

25 25 Holy Spirit Hospital 1,702 99 3,944 661 0.736 1.88 0.155 0.0439 0.00346 0.0164 3.47

30 30 Riddle Memorial Hospital 1,730 239 2,920 489 2.10 1.41 0.178 0.00366 0.0108 0.0124 78.2

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

2,117 175 1,022 171 1 27 2.11 0.151 0.00408 0.00124 0.0239 0 0973

38 38 Wilkes-Barre General Hospital 2,063 274 4,472 599 8.95 2.08 0.00406 0 00106 0 00927 0.00399 16.3

41 41 Thomas Memorial Hospital 1,526 146 2,080 327 2 62 0.946 0.723 0 0297 0.109 0 0261 0.175

47 47 Malcolm Randall Veterans Affairs Medical Center 1,645 115 1,664 276 4.69 11.6 0.227 0.0877 0.0195 0 0173 4.48

63 63 St. Jude Children's Research Hospital 2,333 276 1,050 176 27.5 0.679 0.00485 0.00152 0.00361 0.00505 9.11

81 81 South Bend Medical Foundation 2,325 121 2,028 319 12.3 2.06 0.539 0.00176 0.206 0.01159 4.10



Table 18. Nationwide MAC! Floor Capital Costs for Exi

FACIO UNHID Facility namo

WH
Stack gas 
flow rate 
(dscfm)

Stack gas

>F) ■
.Pperating , 
hours (hr/yr)

Estimated
annual

throughput

(*py)

Baseline c bncentratlons

HCIunlt
average
(ppmvd)

ill Pb unit 
average., 

(mg'dscm)

’ Cd unlt 

.average. ' 
(mgfdacm)

. Hg unit 
r'rayerage'; ‘ 

(mgfdacm)

' PM unit 

average 
(gr.'dscf)

CDD/CDF
unlt,average

' {ng/dscm)

82 82 Good Samaritan Hospital 1,352 128 2,574 431 1.58 1.91 0.0261 0.00336 0.00251 0.0137 27.9

88 88 Medina General Hospital 1,153 100 3,016 303 3.29 14'1 0.669 0.0109 0.00716 0.0267 17.2

95 95 St. Joseph's Hospital 1,634 223 1,404 235 5.27 2.15 0.00397 0.00128 0.00254 0.00294 1.28

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 1,790 112 1,248 209 0.455 1.97 0.0996 0.00773 0.00312 0.0216 0.206

111 111 Wyoming Medical Center 1,505 130 989 133 1.17 3.28 0.0496 0.0182 0.0237 0.00336 74.0

86 86 Fairfield Medical Center 1,095 97 5,018 160 1.03 2.27 0.161 0.00256 0.0114 0.0137 2 89

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 715 163 2,920 117 1.30 12.11 0.0727 0.00545 0.00292 0.00760 2.89

115 115 Kona Community Hospital 68J 1,787 1,430 96 135 7.00 0.226 0,0380 0.00158 0.0128 29.6
116 116 Yukon-Kuskokwim Delta Regional Hospital 559 1,457 1,560 26 298 5.41 0.226 0.0380 0.0906 0.0162 125

r&cd&rs . , . : .-J
:'wTotal medium I ' ...s ■■ -“1 • 1J PP- • •

tiisir&i! t; V r: ',5,' kmrnm "-.r,: £’-:

Notes:
1. In calculating the total number of limits met for each unit, included only one of the

Ke£
Emissions data unavailable; used average emissions data from similar units
MACT floor subtotals
MACT floor total



Table 18. Nationwide MACT Floor Capital Costs for Exi

FACID
mmA

—

ini?- -a

Sunliir

r~-- '

TEQ unit 

average 
(ng/dscm)

■

NOx unit 
:;‘ave^ra|i'' 
(ppmvd)

SOa unit 

average 
(ppmvd)

MACT floor o

MACT floor 
HCtllmlt 
(ppWVd)

nis«l«n limit*

MACT floor 
C0Om«
tppmvd)

• ..... ;

MACT floor 
Pb HroJ^ 

{rng/dscm)

MACT floor 
Cd limit 

(msMstim}

MACT floor 
^ Hfl limit 

(mg/tocm):

MACT floor 
PM limit 
(gr/dscf)

MACT floor
CDD'CDF 

limit ' 
(ng/dscm)

MACT floor 
TEQ limit 
(ng/dscm).

1 1 Bristol-Myers Squibb Co. 0.659 119 29.9 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

5 5 Merck & Company, Inc. 0.110 112 2.72 66 11 0.036 0.0092 0018 0.011 9.3 0.054

15 15-1 Curtis Bay Energy Unit 1 0.451 187 23.0 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

15 15-2 Curtis Bay Energy Unit 2 0115 180 34.7 66 11 0.036 0.0092 0.018 0.011 9.3 0.054

20 20-1 Fort Detrick Unit 5 0.762 121 2.85 6.6 11 0 036 0.0092 0.018 0.011 9.3 0.054

20 20-2 Fort Detrick Unite 1.26 121 2.85 6.6 11 0 036 0 0092 0.018 0.011 93 0.054
29 29 Hamot Medical Center 0.0879 131 2.78 6.6 11 0.036 0 0092 0.018 0.011 9.3 0 054

36 36-1 Merck & Company, Inc. Unit 2 0.0442 99.8 1.13 66 11 0.036 0.0092 0.018 0.011 9.3 0.054

36 36-2 Merck & Company, Inc. Unit 5 0.308 94.4 2.35 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

40 40 Charleston Area Medical Center, General Hospital 0.0153 92.7 2.07 6.6 11 0.036 0.0092 0.018 0.011 9.3 0 054

42 42 Stencycle, Inc. 0.748 149 1.50 66 11 0.036 0.0092 0018 0.011 93 0.054

43 43 Boca Raton Community Hospital 0.852 121 2.85 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

44 44 Bethesda Memorial Hospital 1.21 88.3 4.62 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

46 46 Holy Cross Hospital 2.23 67.9 1.16 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

48 48 Memorial Regional Hospital 1.29 142 3.41 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

51 51 Lakeland Regional Medical Center 1.29 77.1 2.13 6.6 11 0.036 0.0092 0 018 0.011 9.3 0.054

54 54 Bayfront Medical Center 0.819 140 1.25 6.6 11 0.036 0.0092 0018 0.011 9.3 0.054

55 55 St. Joseph's Hospital 1.35 123 2.52 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

59 59—1 Stericycle, Inc. Unit 1 0 0664 121 2.85 6.6 11 0 036 0.0092 0.018 0011 9.3 0.054

59 59-2 Stericycle, Inc. Unit 2 0.0845 121 2.85 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

60 60-1 BMWNC, Inc. Unit 1 0.149 104 7.03 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

65 65-1 Stericycle, Inc. Unit 1 0.0105 121 2.85 6.6 11 0.036 0.0092 0.018 0.011 9.3 0 054



Table 18. Nationwide MACT Floor Capital Costs for Exi
V.-fi -‘-WfZ tilsslbn limit* ----------- 1---------- ..............

FACID
yit®.

Facility namo
• Unit,. 
number (ppmvd)

ipcfyitt

illllii
MACT floor 
,;HCI limit
•nppfflf*.

MACT floor 
, CO lln%„ 

(ppmvd)

aiiWtjflc;

(mg/dtem)

MACT flow* 
C l Cd limit 

(mg/dscm)-

'
MACT floor
(mg/Sr

MACt floor

HES
MACT floor 
"CDD/CDF 

limit
MACT floor 
TEQ limit 

‘(hgfdscm) *

65 65-2 Stericyde, Inc. Unit 2 0.0126 121 , 2.85 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

71 71 Loyola University Medical Center 0.630 107 0.819 6.6 ii 0.036 0.0092 0.018 0.011 9.3 0.054

77 77 Parkview Hospital 0.0898 121 2.85

<

6.6 ii 0.036 0.0092 0.018 0.011 9.3 0.054

84 84 Mayo Clinic, Waste Management Facility 0.0117 176 1.45 6.6 11 0.036 0.0092 0.018 0.011 9.3; 0.054

87 87 MedCentral Health System, Mansfield Hospital 0.560 121 9.27 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

94 94 Stericyde, Inc. 0.341 121 * 2.85 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054
98 98—1 University of Texas Medical Branch 1.06 78.9 1.12 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

106 106 Stericyde, Inc. 0.0176 121 2.85 66 11 0.036 0.0092 0.018 0.011 9.3 0.054
109 109 Healthcare Environmental Services Inc. 1.95 207 20.2 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

110 110 Stericyde, Inc. 0.0824 228 3.35 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 0.00807 72.4 1.21 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 0.00378 88.4 0.462 6.6 11 0.036 0.0092 . 0.018 0.011 9.3 0.054

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

0.00532 66.9 1.45 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

130 130 Department of Veterans Affairs Medical Center 0.0160 81.5 7.58 6.6 11 0.036 0.0092 0.018 0.011 9.3 0.054

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

0.0509 99.8 0.469 7.7 5.5 0.018 0.013 0.025 0.020 0.85 0.020

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

0.151 87.9 2.88 7.7 5.5 0.018 0013 0.025 0.020 0.85 0.020

18 18 Franklin Square Hospital Center 0.996 84.7 10.9 7.7 5.5 0.018 0.013 0.025 0.020 0 85 0.020

21 21 Washington County Hospital 1.32 105 3.52 7.7 5.5 0.018 0.013 0.025 0.020 0.85 0.020

25 25 Holy Spirit Hospital 0.0299 105 3.52 7.7 5.5 0.018 0.013 0.025 0.020 0.85 0.020

30 30 Riddle Memorial Hospital 1.42 124 0.336 7.7 5.5 0.018 0.013 0.025 0.020 0.85 0.020

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

0.00291 105 1.22 7.7 5.5 0.018 0.013 0.025 0.020 0.85 0.020

38 38 Wilkes-Barre General Hospital 0.193 105 1.90 7.7 5.5 0.018 0.013 0.025 0.015 0.85 0 020

41 41 Thomas Memorial Hospital 0.00424 94.4 2.46 7.7 5.5 0.018 0.013 0.025 0.020 0.85 0.020

47 47 Malcolm Randall Veterans Affairs Medical Center 0.111 148 2.54 7.7 5.5 0.018 0.013 0.025 0.020 0.85 0.020

63 63 St. Jude Children's Research Hospital 0.160 131 2.02 7.7 5.5 0.018 0013 0.025 0.020 0.85 0.020

81 81 South Bend Medical Foundation 0.0409 15.0 11.7 7.7 5.5 0.018 0.013 0.025 0.020 0.85 0.020



Table 18. Nationwide MACT Floor Capital Costs for Exi

FAOO ell®
jpjl;
number

MACT floor emission limits

TE()unit
%fa#f|§l*1
jng/dscm)
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(ppmvd)
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MACT floor 
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MAtaiife
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(ppmvd!

MACT floor 
•Pb limit 

q[mg/dsem]F

MACT floor 
Cd limit 

(mg/dscm)

MACT floor 
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(mg/dscm)

MACT floor 
' PM limit 

(gr'dscf)

MACT floor 
CDD/CDF 

limit
(ng.’dscm)

MACT floor 
TEQ limit 
(ng/dscm)

82 82 Good Samaritan Hospital 0.0967 ,105 3.52 7.7 5.5 0.018 0.013 0.025 0.020 0.85 0.020

88 88 Medina General Hospital 0.458 105 3.52 7.7 5.5 0.018 0.013 0.025 0.020 0.85 0.020

95 95 St. Joseph's Hospital 0.0457 105 1.96 7.7 5.5 0.018 0.013 0.025 0.020 0.85 0.020

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 0.00300 128 0.932 7.7 5.5 0.018 0.013 0.025 0.020 0.85 0 020

111 111 Wyoming Medical Center 1.12 141 1.80 7.7 5.5 0.018 0.013 0.025 0.020 0.85 0.020

86 86 Fairfield Medical Center 0.0624 105 3.52 44 20 0.31 0.017 0.014 0.029 16 0.013

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 0 00453 105 3.52 15 20 0.31 0.017 0.014 0.029 16 0013

115 115 Kona Community Hospital 0.618 95 3.52 810 20 0.50 0.11 0.0051 0.038 240 5.1
116 116 Yukon-Kuskokwim Delta Regional Hospital 2.52 95.1 22.6 810 20 0.50 0.11 0.0051 0.038 240 5.1

Total lame: -"V' , ^ . ‘ “..
Total medium .*'**--.* . .
Total small
Total small rural
Total nationwide \

Notes:
1. In calculating the total number of limits met for each unit, included only one of the

Kev:
Emissions data unavailable; used average emissions data from similar units
MACT floor subtotals
MACT floor total



Table 18. Nationwide MACT Floor Capital Costs for Exi

mm UNIDD
IwfcraaM.' . x •'>. * I

,.:""-aT3S
Unit

number

MACT floor 
NO,, limit . 
(ppmvdj

MACT floor 
SO, limit 
(ppmvd)

Moots MAI
1

Meets 
HCI Limit

:T floor Jin
:-rSS3||

Meets CO 
: Limit

Meets Pb 
Limit

L2J2SU.

Meets Cd 
Limit

Meets Hgi 
Limit' ,

■ijgpii

Meets PM 
Limit

Meets Total 
CDD'CDF 

Limit '

fc - ‘ r '

Meets- 
CDD/CDF 
TEQ Limit

...
Meets NO, 

Limit

pfpf!

MaaIb f
SO, Limit

i 1 Bristol-Myers Squibb Co. 140 9.0 0 1 0 1 i 1 0 0 1 0

5 5 Merck & Company, Inc. 140 9.0 1 1 1 1 i 1 0 0 1 1

15 15-1 Curtis Bay Energy Unit 1 140 9.0 0 1 1 1 0 1 0 0 0 0

15 15-2 Curtis Bay Energy Unit 2 140 9.0 0 1 1 1 0 1 1 0 0 0

20 20-1 Fort Detrick Units 140 9.0 1 1 0 0 1 1 0 0 1 1

20 20-2 Fort Detrick Unite 140 9.0 1 1 0 1 1 1 0 0 1 1
29 29 Hamot Medical Center 140 9.0 0 1 1 1 1 1 1 0 1 1

36 36-1 Merck & Company, Inc. Unit 2 140 9.0 1 1 1 1 1 1 1 1 1; 1

36 36-2 Merck & Company, Inc. Umt5 140 9.0 1
------------ ii

1 1 1 1 1 0 1 1

40 40 Charleston Area Medical Center, General Hospital 140 9.0 0 0 1 1 1 1 1 1 1 1

42 42 Stericycle, Inc. 140 9.0 0 1 0 1 1 1 0 0 0 1

43 43 Boca Raton Community Hospital 140 9.0 1 1 0 1 1 1 0 0 1 1

44 44 Bethesda Memorial Hospital 140 9.0 1 1 0 0 0 1 0 0 1 1

46 46 Holy Cross Hospital 140 9.0 1 1 0 0 0 1 0 0 1 1

48 48 Memorial Regional Hospital 140 9.0 1 i 0 1 1 1 0 0 0 1

51 51 Lakeland Regional Medical Center 140 9.0
j

1 1 1 1 1 1 0 0 1 1

54 54 Bayfront Medical Center

i

140 9.0 1 1 0 1 1 1 0 0 0 1

55 55 St. Joseph's Hospital 140 9.0 0 1 0 1 1 1 0 0 1 1

59 59-1 Stericycle, Inc. Unit 1 140 9.0 1 1 0 0 0 1 1 0 1 1

59 59-2 Stericycle, Inc. Unit 2 140 9.0 1 1 0 0 0 1 1 0 1 1

60 60-1 BMWNC, Inc. Unit 1 140 9.0 0 0 1 1 0 1 1 0

1

1 1

65 65-1 Stericycle, Inc. Unit 1 140 9.0 1 0 0 1 0 1 1 1 1 1



Table 18. Nationwide MACT Floor Capital Costs for Exi

FACIO

' - i.

UNHID '"""I Facility name
Unit

number

1 ~1

MACT floor 
NO* 11m it 

• (ppmvd)

MACT floor 
sOjNinft 
(ppmvd) !

Meets 
HCI Limit

Meets CO 
Umlt :

Meets m 
Umlt

Meets Cd
ism

Meets Hp 
Limit

Meets PM 
Limit

Meets Total 
CDD/CDF 
■ M01

Meets 
CBB/CDF 
TEQ Limit

Meets NO* 

Umlt
Meets

SO,Ltolt

65 65—2 Stericycle, Inc. Unit 2 140 9.0 1 1 0 0 0 1 1 1 1 1

71 71 Loyola University Medical Center 140 90 1 1 0 0 0 1 0 0 1 1

77 77 Parkview Hospital 140 9.0 1 1 0 0 1 1 1 0 1 1

84 84 Mayo Clinic, Waste Management Facility 140 9.0 0 1 o; 0 0 0 1 1 0 1

87 87 MedCentral Health System, Mansfield Hospital 140 9.0 0 1 0 1 1 1 0 0 1 0

94 94 Stericycle, Inc, 140 9.0 1 1 0 1 0 1 0 0 1 1
98 98-1 University of Texas Medical Branch 140 9.0 1 1 0 1 0 0 0 0 1 1

106 106 Stericycle, Inc. 140 9.0 1 1 0 1 0 1 1 1 1 1
109 109 Healthcare Environmental Services Inc. 140 9.0 0 0 1 1 0; 1 0 0 0 0

110 110 Stericycle, Inc. 140 9.0 1 1 1 1 0 1 1 0 0 1

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 140 90 0 1 1 1 1 1 1 1 1 1

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 140
1

9.0 1 1 1 1 1 1 1 1 1 1

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

140 9.0 1 1 1 1 1 1 1 1 1 1

130 130 Department of Veterans Affairs Medical Center 140 9.0 0 1 0 1 1 0
1

1l 1 1 1

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

190 4.2 1 1 0 0 0 1 0 0 1' 1

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

190 4.2 1 0 0 0 1 0 0 0 1 1

18 18 Franklin Square Hospital Center 190 4.2 1 1 0 0 1 0 0 0 1 0

21 21 iWashington County Hospital 190 4.2 1 0 0 0 1 1 0 0 1 1

25 25 Holy Spirit Hospital 190! 4.2 1 1 0 0 1 1 0 0 1 1

30 30 Riddle Memorial Hospital 190 4.2 1 1 0 1 1 1 0 0 1

I

1

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

190 4.2 1 1 0 1 1 0 1 1 1 1

38 38 Wilkes-Barre General Hospital 190 4.2 0 1 1 1 1 1 0 0 1 1

41 41 Thomas Memorial Hospital 190 4.2 1 1 0 0 0 0 1 1 1 1

47 47 Malcolm Randall Veterans Affairs Medical Center 190 4.2 1 0 0 0 1 1 0 0 1 1

63 63 St. Jude Children's Research Hospital
i

190 4.2 0 1 1 1 1 1 0 0 1 1

81 81 South Bend Medical Foundation 190 4.2 0 1 0 1 0 1 0 0 1 0



Table 18. Nationwide MACT Floor Capital Costs for Exi

POPfjjH-- . Ji;

FACID UNrriD

"un!‘-

number

. .A.-' Meets MACT floor llnlit 10 ■ no, 1» yes) ... ;^***^<.>*«it-

MACT floor 
NO, limit 
(ppmvd)'

MACT floor 
SOa limit 
(ppmvd)

ji
Meets CO 

limit
Meets Pb 

Limit’.'
Meets Cd 
: limit

-r:;-

.... .....*

Meets Total 
CDDfCDF

...... limn

................. 1
Meets 

COD/CDF 
TEQ Limit

Meets NOx 

Umlt

w

82 82 Good Samaritan Hospital 190 4.2 1 1 0 1 1 1 0 0 1
^ 1

88 88 Medina General Hospital 190 4.2 1 0 0, 1 1 0 0 0 1 1

95 95 St. Joseph's Hospital 190 4.2 1 1 1 1 1 1 0 0 1 1

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 190 4.2 1 1 0 1 1 0 1 1 1 1

111 111 Wyoming Medical Center 190 4.2 1 1 0 0 1 1 0 0 1 T

86 86 Fairfield Medical Center 190 4.2 1 1 1 1 1 1 1 0 1 1

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 190 4.2 1 1 1 1 1 1 1 1 1: 1

115 115 Kona Community Hospital 130 55 1 1 1 1 1 1 1 1 1 1

116 116 Yukon-Kuskokwim Delta Regional Hospital 130 55 1 1 1 1 0 1 1 1 1 1

jW
/a1 - '■ ••jy \ ing,. •- ■j': 'Htfs*

'“'y:
k crmi^nr

Notes:
1. In calculating the total number of limits met for each unit, included only one of the

Key.
Emissions data unavailable; used average emissions data from similar units
MACT floor subtotals
MAC! floor total



Table 18. Nationwide MACT Floor Capital Costs for Exi
-------1---------------- ... ---------------------- 1----------- Percent Improvement and control measure needed to meet MACT floor limit

F/MiP' UNIT10 EgrcOfty namo
Unit

number

! Total 

limits met

HCt*
Improvement

Needed
MACT flOOr 
HC) control

CO %
Improvement

Needed
MACT floor CO 

control

Pb %
Improvement

Needed
MACT floor 
Pb control

Cd%
Improvement

Needed
MACTfoor 
€$ control

Improvement

1 1 Bristol-Myers Squibb Co. 5 895% add packed- 
bed scrubber

-91% none 785% replace FF -60% none -96%

5 5 Merck & Company, Inc. 8 -88% none -87% none -57% none -71% none -80%

15 15-1 Curtis Bay Energy Unit 1 4 1191% add packed- 
bed scrubber

-89% none -86% none -90% none 868%

15 15-2 Curtis Bay Energy Unit 2 5 1065% add packed- 
bed scrubber

-74% none -79% none -86% none 1567%

20 20-1 Fort Detrick Unit 5 6 -97% none -92% none 251% add FF 8% increase 
scrubber hp

-82%

20 20-2 Fort Detrick Unite 7 -95% none -89% none 406% add FF -6% none -57%
29 29 Hamot Medical Center 8 152% add packed- 

bed scrubber
-76% none -81% none -87% none -78%

36 36-1 Merck & Company, Inc. Unit 2 9 -36% none -78% none -97% none -91% none -83%

36 36-2 Merck & Company, Inc. Umt5 9 -43% none -90% none -70% none -74% none -22%

40 40 Charleston Area Medical Center, General Hospital 7 304% add packed- 
bed scrubber

3% increase natural 
gas

-87% none -80% none -77%

42 42 Stericycle, Inc. 5 311% add packed- 
bed scrubber

-3% none 21% improve FF 
performance

4% none -27%

43 43 Boca Raton Community Hospital 7 -85% none 41% none 145% add FF -42% none -34%

44 44 Bethesda Memorial Hospital 5 -91% none -75% none 115% add FF 1% increase 
scrubber hp

311%

46 46 Holy Cross Hospital 5 -82% none -55% none 72% add FF 83% add FF 180%

48 48 Memorial Regional Hospital 6 -85% none -89% none 158% add FF -39% none -79%

51 51 Lakeland Regional Medical Center 8 -59% none 42% none -3% none -60% none -86%

54 54 Bayfront Medical Center 6 -86% none -15% none 171% add FF -59% none -93%

55 55 St. Joseph's Hospital 6 90% add packed- 
bed scrubber

47% none 106% replace FF -78% none -59%

59 59-1 Stericycle, Inc. Unit 1 6 -36% none -64% none 471% add FF 153% add FF 116%

59 59-2 Stericycle, Inc. Unit 2 6 41% none -58% none 472% add FF 104% add FF 555%

60 60-1 BMWNC, Inc. Unit 1 6 488% add packed- 
bed scrubber

37% increase natural 

gas

-91% none -94% none 232%

65 65-1 Stericycle, Inc. Unit 1 6 -83% none 17% increase natural
m____________

457% add FF -38% none 2204%



Table 18. Nationwide MACT Floor Capital Costs for Exi
■

seWtomeet MACT floor limit •....»....................

gl
,, , ,

'unlC
tip W£S38k

' MAPTflonr

iilillllj
Imnrommianf

iA ■■A.-.

MAPT ftanr ftrt Irrmrru/nmnnf
fclilll

Al!T flrihr
Hfl %

i Imnrmmmant
uhimt) number

^•fSSSr,#Wimet Needed HCIeoMrol
'Wimv i nwr vw

control KmIK
mMwi.Hv.w,* "i
Pb control. Needed

.. i i,IfeiliSlili Mil J/lv* will'll It.

65 65—2 Stericycle, Inc. Unit 2 6 -78% none -48% none 274% add FF 34% increase 
scrubber hp

1993%

71 71 Loyola University Medical Center 5 -66% none -36% none 393% add FF 66% add FF 2%

77 77 Parkview Hospital 7 -59% none -46% none 393% add FF 771% add FF -65%

84 84 Mayo Clinic, Waste Management Facility 3 131% add packed- 
bed scrubber

-80% none 708% replace FF 9% improve FF 
performance

147%

87 87 MedCentral Health System, Mansfield Hospital 5 276% add packed- 
bed scrubber

-56% none 15% improve FF 
performance

-88% none -50%

94 94 Stericycle, Inc. 6 -90% none -60% none 578% add FF -43% none 1230%
98 98-1 University of Texas Medical Branch 5 -68% none -84% none 2000% add FF -68% none 168%

106 106 Stericycle, Inc. 7 -91% none -58% none 252% add FF -57% none 1986%
109 109 Healthcare Environmental Services Inc. 3 998% add packed- 

bed scrubber
34% increase natural 

gas
-53% none -68% none 615%

110 110 Stericycle, Inc. 7 ^1% none -33% none -14% none -77% none 315%

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 8 67% add packed- 
bed scrubber

-64% none -48% none -86%. none -28%

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 9 -20% none -74% none -78% none |
!

-90% none -69%

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

9 -76% none -3% none -99% none -99% none -91%

130 130 Department of Veterans Affairs Medical Center 6 26% add caustic -91% none 21% increase 
scrubber hp

-39% none -70%

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

5 -91% none -73% none 5304% add FF 840% add FF 62%

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

4 -82% none 115% secondary 
chamber retrofit

1738% add FF 263% add FF -84%

18 18 Franklin Square Hospital Center 4 -81% none
i

-2%: none 1356% add FF 265% add FF -89%

21 21 Washington County Hospital 5 -19% none 20% increase natural 

flas

810% add FF 7% increase 
scrubber hp

-97%

25 25 Holy Spirit Hospital 6 -90% none -66% none 762% add FF 238% add FF -86%

30 30 Riddle Memonal Hospital 7 -73% none -74% none 890% add FF -72% none

i

-57%

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

7 -83% none -62% none 736% add FF -69% none -95%

38 38 Wilkes-Barre General Hospital 7 16% add lime -62% none -77% none -92% none -63%

41 41 Thomas Memorial Hospital 5 -66% none -83% none 3918% add FF 129% add FF 335%

47 47 Malcolm Randall Veterans Affairs Medical Center 5 -39% none 111% secondary 
chamber retrofit

1163% add FF 575% add FF -22%

63 63 St Jude Children's Research Hospital 7 258% add packed- 
bed scrubber

-88% none -73% none -88% none -86%

81 81 South Bend Medical Foundation 4 60% add packed- 
bed scrubber

-62% none 2893% add FF -86% none 725%



Table 18. Nationwide MACT Floor Capital Costs for Exi

FAC1D UNITIO

uJI' jfjlfe iji

'll ■ .jMBHlIlBiiMK.. ■ ■

Unit
numtser

iPpreent Improvement and co«ttrol measure heeded to meet MAiPT floqcJMASff;:--

Total
limits met

'
HCI*

Improvement
flllpd

IssiiSPi!

MACT floor 
HCi control

-
CO %

Improvement
Needed

fiMSgggs

MACTfloorCO
control

Pb%
Improvement

Needed

SBC-

MACT floor 
Pb control

• .. .Cd%
Improvement

J Needed
MACT floor = 
Cd control

Improvement
Needed

82 82 Good Samaritan Hospital 7 -80% none -65% none 45% increase i
scrubber hp

-74% none -90%

88 88 Medina General Hospital 5 -57% none 156% secondary 
chamber retrofit

3619% add FF -16% none -71%

95 95 St. Joseph's Hospital 8 -32% none -61% none -78% none -90% none -90%

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 7 -94% none -64% none 454% add FF -41% none -88%

111 111 Wyoming Medical Center 6 -85% none -40% none 176% add FF 40% increase 
scrubber hp

-5%

86 86 Fairfield Medical Center 9 -98% none -89% none -48% none -85% none -18%

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 9 -91% none -39% none -77%
j
none -68% none -79%

115 115 Kona Community Hospital 9 -83% none -65% none -55% none -65% none -69%
116 116 Yukon-Kuskokwim Delta Regional Hospital 8 -63% none -73% none -55% none -65% none ( 1677%

[Total large 1 ' ' 5« - e- - ' '•v’J1.1 . -r!-' • '••■v * - ; - ...

total smalt 1
total small rural

mTotal nationwide *
■

Notes:
1. In calculating the total number of limits met for each unit, included only one of the

Key:
Emissions data unavailable; used average emissions data from similar units
MACT floor subtotals
MACT floor total



Table 18. Nationwide MACT Floor Capital Costs for Ex

FACID UNITID
Unit

flillii

M......... ....... ............^ . » •• •■■

. control

pwjJli

J^AffPloor.PNI 
r control

Total gipCTiiSoSs CDD/CDF TEQ %
p*aapB

........
%

1 1 Bristol-Myers Squibb Co. none -84% none 296% add ACI 1121% add ACI -15%

5 5 Merck 81 Company, Inc. none -70% none 38% add ACI 103% add ACI -20%

15 15-1 Curtis Bay Energy Unit 1 increase
activated carbon

-25% none 198%
j
increase
activated carbon

735% increase 
activated carbon

34%

15 15-2 Curtis Bay Energy Unit 2 increase 
activated carbon

-63% none ^1% none 113% none (meets total 
CDD/CDF)

28%

20 20-1 Fort Detrick Units none -34% none 816% add ACI 1312% add ACI -14%

20 20-2 Fort Detrick Unite none -30%; none 946% add ACI 2239% add ACI -14%
29 29 Hamot Medical Center none -84%

I

none -17% none 63% none (meets total 
CDD/CDF)

-6%

36 36-1 Merck & Company, Inc. Unit 2 none -86%:

i
none -60% none -18% none -29%

36 36-2 Merck & Company, Inc. Umt5 none -11%' none -27% none 470% none (meets total 
CDD/CDF)

-33%

40 40 Charleston Area Medical Center, General Hospital none -90% none -86% none -72%| none -34%

42 42 Stericycle, Inc. none -82% none 161% increase 
activated carbon

1285% increase 
activated carbon

7%

43 43 Boca Raton Community Hospital none -5% none 628% add ACI 1478% add ACI -14%

. 44 44 Bethesda Memorial Hospital add ACI -13% none 484% add ACI 2133% add ACI -37%

46 46 Holy Cross Hospital add ACI -6% none 304% add ACI 4020% add ACI -52%

48 48 Memorial Regional Hospital none -12% none 420% add ACI 2287% add ACI 1%

51 51 Lakeland Regional Medical Center none -77% none 633% add ACI 2288% add ACI -45%

54 54 Bayfront Medical Center none -51% none 401% add ACI 1417% add ACI 0.2%

55 55
i

St. Joseph's Hospital none -90% none 611% add ACI 2401%! add ACI -12%

59 59-1 Stericycle, Inc. Unit 1 add ACI -35% none -70% none 23% none (meets total 
CDD/CDF)

-14%

59 59-2 Stericycle, Inc. Unit 2 iadd ACI -7% none -41% none 56%

i

none (meets total 
CDD/CDF)

-14%

60 60-1 BMWNC, Inc. Unit 1 increase 
activated carbon

-54%; none -34% none 176%'

!

none (meets total 
CDD/CDF)

-26%

65 65-1 Stericycle, Inc. Unit 1 add ACI -16%; none -87% none
-81%!

none -14%



Table 18. Nationwide MACT Floor Capital Costs for Exi
-....— -

IflillMP ^ C;-';; '

Facility name

V > - j

FACID UNIDO
Unit WACTflowHa

control

PM%
Improvement 

Needed v
MAUT floor PM 
J control

TOtSICDD/CDF % 

Improvemant 
g^Jtloaded; '

MACT floor 
CDD/CDF 
control

CDD/CDF TEQ% 
Improvement 

Needed
MACT floor TEQ 

centred

NOx%
Improvement

Nooded

65 65-2 Stericycle, Inc. Unit 2 add AC I -20% none -91% none -77% none -14%

71 71 Loyola University Medical Center increase 
scrubber hp

-5% none 630% add ACI 1067% add ACI -24%

77 77 Parkview Hospital none -1% none -24% none 66% none (meets total 
CDD/CDF)

-14%

84 84 Mayo Clinic, Waste Management Facility increase 
activated carbon

24% improve FF 
performance

-96% none -78% none 26%

87 87 MedCentral Health System, Mansfield Hospital none -68% none 221% increase
activated carbon

938% increase
activated carbon

-14%

94 94 Stericycle, Inc. add ACI -44% none 58% add ACI 532% add ACI -14%
98 98-1 University of Texas Medical Branch increase

activated carbon
34% increase 

scrubber hp
955% add ACI 1856%; add ACI

i

-44%

106 106 Stericycle, Inc. add ACI -25% none -74% none -67% none -14%
109 109 Healthcare Environmental Services Inc. increase 

activated carbon
-44% none 72% increase 

activated carbon
3514% increase

activated carbon
48%

110 110 Stericycle, Inc. increase 
activated carbon

-59% none -64% none 53% none (meets total 
CDD/CDF)

63%

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 none
-36%l

none -95% none -85% none -48%

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 none -14% none -98% none -93% none -37%

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

none -71% none -96% none -90% none -52%

130 130 Department of Veterans Affairs Medical Center none 1% increase 
scrubber hp

-93% none -70% none -42%

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

add ACI -37% none 25% add ACI 154% add ACI -47%

16
i

16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

none 47% increase 
scrubber hp

721% add ACI 654% add ACI -54%

18 18 Franklin Square Hospital Center none 28% increase 
scrubber hp

10648% add ACI 4878% add ACI -55%

21 21 Washington County Hospital none -2% none 8864% add ACI 6482% add ACI -45%

25 25 Holy Spirit Hospital none -18%!

1
none 309% add ACI 50% add ACI -45%

30 30 Riddle Memorial Hospital none -38% none 9104% add ACI 6981% add ACI -35%

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

none 20% increase 
scrubber hp

-89% none -85% none -45%

38 38 Wilkes-Barre General Hospital none -73% none 1817% increase
activated carbon

863% increase 
activated carbon

-45%

41 41 Thomas Memorial Hospital add ACI 31% increase
scrubber hp

-79% none -79% none -50%

47 47 Malcolm Randall Veterans Affairs Medical Center none -14% none 428% add ACI 453% add ACI -22%

63 63 St. Jude Children's Research Hospital none -75% none 972% increase 
activated carbon

700% increase 
activated carbon

-31%

81 81 South Bend Medical Foundation add ACI ■42% none 383% add ACI 105% add ACI -92%



Table 18. Nationwide MACT Floor Capital Costs for Exi
tp

M\-'yWSS§

M Facility name , ■ ■ . .. . v ■ ■ S

■
Unit

number

l||p;flot>rrt|i
PM %

neeaea

mmii
Total CDD/CDF % 
| Improvement 

Needed

....:... ■ ■ r.ita*
MACT floor 
CDD/CDF 

control

CDD/CDF TEQ% 
Improvement 

Needed a'dd^ACI
Improvomont

Needed

82 82 Good Samaritan Hospital none -32% none 3179% add ACI 384% -45%

88 88 Medina General Hospital none 34% increase 
scrubber hp

1929% add ACI 2190% add ACI 45%

95 95 St. Joseph's Hospital none -85% none 50% increase 
activated carbon

128%; increase 
activated carbon

45%

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 none 8% increase 
scrubber hp

-76% none i
I

-85% none -33%

111 111 Wyoming Medical Center none -83% none 8606% add ACI 5478% add ACI -26%

86 86 Fairfield Medical Center none -53% none -82% none 380% none (meets total 
CDD/CDF)

45%

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 none -74% none -82% none -65% none 45%

115 115 Kona Community Hospital none -66% none -88% none -88% none -27%
116 116 Yukon-Kuskokwim Delta Regional Hospital add DIFF and

ACI
-57% none -48% none -51% none -27%

iTotal laroe .I'.'.-'.- ’ .-v'lY-^su

-
•

.
ii *.: - j

itfefe

iTotainatfonwide I

Notes:
1. In calculating the total number of limits met for each unit, included only one of the 

Key:
_____ Emissions data unavailable; used average emissions data from similar units

ip; MACT floor subtotals
raSSji&fl MACT floor total



Table 18. Nationwide MACT Floor Capital Costs for Exi

FACID prrio

■■■■ .■■■' 'k

IMihber

Summary of MACT floor control mMsur**j& v. ;glis IWACT floor capital control costs

contt-ol
Improvement

Needed

■M
: ^ c

Consolidated MACT floor controls

MACT floor' 
controls

Packed-bed
scrubber DIFF X . FF'X ■■

1 1 Bristol-Myers Squibb Co. none 232% add packed-bed 
scrubber

replace FF with DIFF; add packed-bed 
scrubber and ACI

DIFF/WS $186,546 $142,432

5 5 Merck & Company, Inc. none -70% none add ACI DIFF

15 15-1 Curtis Bay Energy Unit 1 add SNCR 155% add packed-bed 
scrubber

add packed-bed scrubber and SNCR; 
increase activated carbon

DIFF/WS $3,134,466

15 15-2 Curtis Bay Energy Unit 2 add SNCR 286% add packed-bed 
scrubber

add packed-bed scrubber and SNCR, 
increase activated carbon

DIFF/WS $3,460,395

20 20-1 Fort Detrick Units none -68% none add DIFF and ACI DIFF/WS $826,286

20 20-2 Fort Detrick Unite none -68% none add DIFF and ACI DIFF/WS $786,817
29 29 Flamot Medical Center none -69%: none add packed-bed scrubber; only minor 

adjustment of system to obtain 
additional NOX control (marginal 
difference in NOX)

DIFF/WS $418,805

36 36-1 Merck & Company, Inc. Unit 2 none -87% none none DIFF

36 36-2 Merck & Company, Inc. Umt5 none -74% none none DIFF

40 40 Charleston Area Medical Center, General Flospital none -77% none increase natural gas, add packed-bed 
scrubber

DIFF/WS $489,241

42 42 Stencycle, Inc. minor adjustment 
(marginal difference 
in NOX)

-83% none improve FF performance; add packed- 
bed scrubber; increase activated 
carbon; only minor adjustment of 
system to obtain additional NOX 
control (marginal difference in NOX)

DIFF/WS $793,014

43 43 Boca Raton Community Flospital none -68% none add DIFF and ACI DIFF/WS $708,177

44 44 Bethesda Memorial Flospital none -49% none add DIFF and ACI DIFF/WS $1,546,544

46 46 Floly Cross Flospital none -87% none add DIFF and ACI DIFF/WS $1,151,583

48 48 Memorial Regional Hospital minor adjustment 
(marginal difference 
in NOX)

-62% none add DIFF and ACI; only minor 
adjustment of system to obtain 
additional NOX control (marginal 
difference in NOX)

DIFF/WS $1,557,035

51 51 Lakeland Regional Medical Center none -76% none add ACI DIFF

54 54 Bayfront Medical Center minor adjustment 
(marginal difference 
in NOX)

-86% none add DIFF and ACI; only minor 
adjustment of system needed to obtain 
additional NOX control (marginal 
difference in NOX)

DIFF/WS $987,715

55 55 St. Joseph's Hospital none -72% none replace DIFF; add packed-bed 
scrubber and ACI

DIFF/WS $378,770 $1,140,939

59 59-1 Stericycle, Inc. Unit 1 none -68% none add DIFF and ACI DIFF/WS $1,364,036

59 59-2 Stericycle, Inc. Unit 2 none -68% none add DIFF and ACI DIFF/WS $1,335,257

60 60-1 BMWNC, Inc. Unit 1 none -22% none increase natural gas; add packed-bed 
scrubber; increase activated carbon

DIFF/WS $765,319

65 65-1 Stericycle, Inc. Unit 1 none -68% none increase natural gas; add DIFF and
ACI

DIFF/WS $1,126,424
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FACID UNIDO Facility name .Needed Consolidated MACT door controls
.v.i • ivmw R iiiiiuwi • ifilif®:' DIFF FF

65 65-2 Stencycle, Inc. Unit 2 none -68% none add DIFF and ACI DIFF/WS $1,065,142

71 71 Loyola University Medical Center none -91% none add DIFF and ACI DIFF/WS $1,202,062

77 77 Parkview Hospital none -68% none add DIFF DIFF/WS $942,929

84 84 Mayo Clinic, Waste Management Facility add SNCR -84% none replace DIFF, add packed-bed 
scrubber; increase activated carbon; 
add SNCR

DIFF/WS $737,343 $2,221,040

87 87 MedCentral Health System, Mansfield Hospital none 3% add lime improve FF performance; add packed- 
bed scrubber; increase activated 
carbon

DIFF/WS $266,039

94 94 Stericycle, Inc. none -68% none add DIFF and ACI DIFF/WS $932,871
98 98-1 University of Texas Medical Branch none -88% none add DIFF and ACI (assumed existing 

ACI system would need to be replaced 
to work with DIFF)

DIFF/WS $1,545,650

106 106 Stericycle, Inc. none -68% none add DIFF and ACI DIFF/WS $1,223,785
109 109 Healthcare Environmental Services Inc. add SNCR 124% add packed-bed 

scrubber
increase natural gas; add packed-bed 
scrubber and SNCR, increase 
activated carbon

DIFF/WS $506,756

110 110 Stericycle, Inc. add SNCR -63% none increase activated carbon; add SNCR DI-ESP/WS

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 none -87% none add packed-bed scrubber DIFF/WS $1,135,136

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 none -95% none none DIFF

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

none -84% none none HEPA/CA/WS

130 130 Department of Veterans Affairs Medical Center none -16% none increase scrubber hp; add caustic WS

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

none -89% none add DIFF and ACI DIFF/WS $1,177,256

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

none -31% none secondary chamber retrofit; add DIFF 
and ACI

DIFF/WS $1,128,193

18 18 Franklin Square Hospital Center none 159% add packed-bed 
scrubber

add DIFF, packed-bed scrubber, and 
ACI

DIFF/WS $546,105 $1,790,845

21 21 Washington County Hospital none -16% none increase natural gas; add DIFF and
ACI

DIFF/WS $1,094,764

25 25 Holy Spirit Hospital
i
none -16% none add DIFF and ACI DIFF/WS $1,016,438

30 30 Riddle Memorial Hospital none -92% none add DIFF and ACI (assumed existing 
ACI system would need to be replaced 
to work with DIFF)

DIFF/WS $1,032,623

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

none -71% none add FF FF/WS $946,959

38 38 Wilkes-Barre General Hospital none -55% none add lime; increase activated carbon DIFF

41 41 Thomas Memorial Hospital none -42% none add DIFF and ACI DIFF/WS $911,264

47 47 Malcolm Randall Veterans Affairs Medical Center none ^10% none secondary chamber retrofit; add DIFF 
and ACI

DIFF/WS $982,160

63 63 St. Jude Children's Research Hospital none -52% none add packed-bed scrubber; increase 
activated carbon

DIFF/WS $424,775

81 81 South Bend Medical Foundation none 178% add packed-bed 
scrubber

add DIFF, packed-bed scrubber, and 
ACI

DIFF/WS $423,232 $1,387,909
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FACID UNITIO < .>•-* FacUltynaw—'.Vj
Unit

number

MACT floor NOx 
' eontrol

SQx%
improvemeia

Needed;..
MACT floor SO, 

control Consoldatod MACT floor controls

APCD code with 
MACT floor ' 

controls .

: r-1

Packsd-bed
..jertibber DIFF FF

82 82 Good Samaritan Hospital none -16% none increase scrubber hp; add ACI ws

88 88 Medina General Hospital none -16% none secondary chamber retrofit; add DIFF 
and ACI

DIFF/WS $688,662

95 95 St. Joseph's Hospital none -53% none increase activated carbon DIFF

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 none -78% none add FF FF/WS $800,750

111 111 Wyoming Medical Center none -57% none add DIFF and ACI DIFF/WS $898,446

86 86 Fairfield Medical Center none -16%! none none WS

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 none -16% none none WS

115 115 Kona Community Hospital none -94% none none CC
116 116 Yukon-Kuskokwim Delta Regional Hospital none -59% none add DIFF and ACI DIFF $853,839

Total laroe . - \ ■•-—v--...- . **. *,*.*'**.«.- ■" ' V —, 1 ^ M
Total medium -r - j.t'' '' ' ' f-* **. •*,
Total small 'V*-* . * W $0
Total Small rural $0 $853,839 $0
Total nationwide

Notes
1. In calculating the total number of limits met for each unit, included only one of the 

Ke*
Emissions data unavailable: used average emissions data from similar units
MACT floor subtotals

floor total



Table 18. Nationwide MACT Floor Capital Costs for Exi

FAC1D twfmo

IPS

Unit
i /etroftt ■

vS:AcfV'5 rnatural gas
increase

lime SillNaHCp,

p:|ncil|i|:

horsepower

"improve FF 

performance

iMliitiili:

cost

1 Bristol-Myers Squibb Co. $4,941 . 1333,919

5 5 Merck & Company, Inc. $22,017 I . 122,017

15 15-1 Curtis Bay Energy Unit 1
.

$4,055,784 $7,190,250

15 15-2 Curtis Bay Energy Unit 2 $4,477,514 .*7,937,909

20 20-1 Fort Detrick Units $7,265 j
$933,551

20 20-2 Fort Detrick Unite $6,918
29 29 Hamot Medical Center *418,805

36 36-1 Merck & Company, Inc. Unit 2 $0

36 36-2 Merck & Company, Inc. Units

40 40 Charleston Area Medical Center, General Hospital $489,241

42 42 Stencycle, Inc. $29,540 5822,554

43 43 Boca Raton Community Hospital $6,227 $714,404

44 44 Bethesda Memorial Hospital $13,598 I
i

$1,560,142

46 46 Holy Cross Hospital $10,126 . *1,161,708

48 48 Memorial Regional Hospital $13,691 $1,570,726

51 51 Lakeland Regional Medical Center $9,960 *9,960

54 54 Bayfront Medical Center $8,685 $996,400

55 55 St. Joseph's Hospital $10,032 $1,529,741

59 59-1 Stericycle, Inc. Unit 1

i

$11,994 $1,378,030

59 59-2 Stericyde, Inc. Unit 2 $11,741

i

$1,346,997

60 60-1 BMWNC, Inc. Unitl .$765,319

65 65--1 Stericycle, Inc. Unit 1 $9,904 *1,136,329



Table 18. Nationwide MAC! Floor Capital Costs for Exi
mmmmtJMZTjmmer: Gabos’ *■ ■. ■1 '■  ■.......-'r

. Facility name ®

if ■ ■‘'‘■'■-I -
SPSSS :-«***• ..

FACID uNmo

iwf

IIPMT

Sticonriary

cnamwiefc;
retrofit SNCR

'^VAClSI
Increase
carbon

:Increase 

natural gas
Increase
mm.

Increase 
... lime

Increase
NaHCOj

-A«Jtecreas#^:—
scrubber

horsepower
Improve FF 

performance

Total MACT 
floor control 

•* cost

65 65—2 Stericycle, Inc. Unit 2 $9,365 $1,074,507

71 71 Loyola University Medical Center $10,569 $1,212,632

77 77 Parkview Hospital $342,929

84 84 Mayo Clinic, Waste Management Facility $954,071

87 87 MedCentral Health System, Mansfield Hospital $9,910 $275,949

94 94 Stericycle, Inc. $8,202 $941,073
98 98-1 University of Texas Medical Branch $13,590 $1,559,240

106 106 Stericycle, Inc. $10,760 $1,234,545
109 109 Healthcare Environmental Services Inc. $655,707 $1,162,462

110 110 Stericycle, Inc. $921,187 $921,187

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 .Jl,138,136

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 $0

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

$0

130 130 Department of Veterans Affairs Medical Center ... $0

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

$8,134 ":,ii,-i85,'39o

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

$131,766 $7,795 $1,267,753

18 18 Franklin Square Hospital Center $12,373 $2,349,322

21 21 Washington County Hospital $7,564 $1,102,328

25 25 Holy Spirit Hospital $7,023 $1,023^61

30 30 Riddle Memorial Hospital $7,134 J4lif,ldji>87

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

$948,959

38 38 Wilkes-Barre General Hospital - . W

41 41 Thomas Memorial Hospital $6,296 $917,560

47 47 Malcolm Randall Veterans Affairs Medical Center $114,710 $6,786 ...$1,103,856

63 63 St Jude Children's Research Hospital $424,775

81 81 South Bend Medical Foundation $9,589 $1,820,731



Table 18. Nationwide MAC! Floor Capital Costs for Exi
mm.

88

95

108

111
86

129

115
116

88

95

108-1

111
86

129

115
116

....is#’

Good Samaritan Hospital

Medina General Hospital

St. Joseph's Hospital

Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases________________
Wyoming Medical Center

Fairfield Medical Center

Centers for Disease Control and Prevention-Clifton, 
Building 18
Kona Community Hospital
Yukon-Kuskokwim Delta Regional Hospital

Total large

n?mrrrfrrrrM
nasEHne:
Total small rural
Total nationwide

Unit 1

Unit 3

$80,431

$5,577

$4,758

$6,207

$3,576

$0

$292,396 $9

m
$0

11
Si

$0

$0
m
n
Si

$0

$0
$0

J§2i51

$0
$0

Total MACt 
flbor'.control 

cost

. ,$773,851

$0

$800,750

' $904,653

60

$0

$857,414

$45.381.852
$15,666,522

$0
SO $857,414

Notes:
1. In calculating the total number of limits met for each unit, included only one of the

Ke£_
Emissions data unavailable; used average emissions data from similar units
MACT floor subtotals
MACT floor total



Table 18. Nationwide MACT Floor Capital Costs for Exi

FACID UNHID .. Facility name ^

IMACTflooreapltaimonttorinacosts' ^ ■ ■ v-*..: I

Unit
number

Maintenance/.
Inspection

v.-u

I

MACT floor monitoring
DIFF

monitoring Dl monitoring
FF

monitoring:
ws

monitoring «
SNCR

monitoring 3

ililiSI;- >

monitoring ,

Total MACT 
. floor 

monitoring 
| cost

1 1 Bristol-Myers Squibb Co. $0 Dl, PB, ACI $0 $22,600 $0

5 5 Merck & Company, Inc. $0 ACI $0 •'"\yy $o

15 15-1 Curtis Bay Energy Unit 1 $0 PB, SNCR $22,600 $10,200 rnitm

15 15-2 Curtis Bay Energy Unit 2 $0 PB.SNCR $22,600 $10,200

20 20-1 Fort Detrick Unit 5 $0 DIFF, ACI $16,800 $0 $16,800

20 20-2 Fort Detrick Unite $0 DIFF, ACI $16,800 $0 $16,800

29 29 Hamot Medical Center $0 none -$0

36 36-1 Merck & Company, Inc. Unit 2 $0 none

36 36-2 Merck & Company, Inc. Umt5 $0 none 1
Cnj' J

40 40 Charleston Area Medical Center, General Hospital $0 PB
i

$22,600 $22,600

42 42 Stericycle, Inc. $0 PB $22,600 $22,600

M-

11.
43 43 Boca Raton Community Hospital $0 DIFF, ACI $16,800 $0

oO
A

-

44 44 Bethesda Memorial Hospital $0 DIFF, ACI $16,800 $0 $16,800

46 46 Holy Cross Hospital $0 DIFF, ACI $16,800 $0

,,,,.5,$16,J

48 48 Memorial Regional Hospital $0 DIFF, ACI $16,800

1

$0
—rf

51 51 Lakeland Regional Medical Center $0 ACI $0 V-; ’$o

54 54 Bayfront Medical Center $0 DIFF, ACI $16,800 $0 IBISW

_. .

' >

", - '•s ■ .

55 55 St. Joseph's Hospital $0 ACI $0

59 59-1 Stericycle, Inc. Unit 1 $0 DIFF, ACI $16,800 $0

Ill

59 59-2 Stericycle, Inc. Unit 2 $0 DIFF, ACI $16,800 $0 ; $16,800

I*'

60 60-1 BMWNC, Inc. Unit 1 $0 PB $22,600 , $oo «nri

65 65-1 Stericycle, Inc. Unit 1 $0 DIFF, ACI $16,800 $0



Table 18. Nationwide MACT Floor Capital Costs for Exi

FACID

^rrr

.. >«*.■*•

UNITID

"v1?

Facility name

3^77]

» * *■ **
Unit

number

MACT floor capital monHorlnfl costa ■■ ■ r- ■ ■ - ■ -........... ■■■

Maintenance/
Inspection MACT floor monitoring

DIFF
monitoring Dl monitoring

gill
monitoring.. rnomtoHng ..monitoring

Total MACT
floor' ;v 

monitoring 
cost

65 65-2 Stencycle, Inc. Unit 2 $0 DIFF, ACI $16,800 $0 cr1-1 'l-iejw

71 71 Loyola University Medical Center $0 DIFF, ACI $16,800 $0 $16,800

77 77 Parkview Hospital $0 DIFF $16,800 $16,800

84 84 Mayo Clinic, Waste Management Facility $0 PB, SNCR $22,600 $10,200 $32,800

t| " ■

87 87 MedCentral Health System, Mansfield Hospital $0 PB $22,600 $22,600

94 94 Stericycle, Inc. $0 DIFF, ACI $16,800 $0
98 98-1 University of Texas Medical Branch $0 DIFF (assumed existing

ACI monitoring system 
would not need to be 
replaced)

$16,800

■ ■■■

106 106 Stericycle, Inc. $0 DIFF, ACI $16,800 $0 ifiPtHJESH

109 109 Healthcare Environmental Services Inc. $0 PB, SNCR $22,600 $10,200

110 110 Stericycle, Inc. $0 SNCR $10,200 -rrp^po

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 $0 PB $22,600 $22,600

a
120 120-2 Waste Management Resource Recovery and Recycling i 

Center
Unit 2 $0 none SlllSiliP'**

125 125 j East Carolina University, Health Sciences Campus,
HSC Utility Plant

$0 none 'iSl?

130 130 Department of Veterans Affairs Medical Center $0 none

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

$0 DIFF, ACI $16,800 $0 I-'--'41”’’

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

$0 DIFF, ACI $16,800 $0

18 18 Franklin Square Hospital Center $0 DIFF, ACI $16,800 $0
ISSiffo

21 21 Washington County Hospital $0 DIFF, ACI $16,800 1

1

$0 warn25 25 Holy Spirit Hospital $0 DIFF, ACI $16,800 111

$0
iiliPiKi

30 30 Riddle Memorial Hospital $0 DIFF (assumed existing
ACI monitoring system 
would not need to be 
replaced)

$16,800 ST; m

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

$0 FF $16,800 $16,800

38 38 Wilkes-Barre General Hospital $0 none

IBtll!41 41 Thomas Memorial Hospital $0 DIFF, ACI $16,800 $0 lipiS

47 47 Malcolm Randall Veterans Affairs Medical Center $0 DIFF, ACI $16,800 $0 $16,800
' .

63 63 St. Jude Children's Research Hospital $0 PB $22,600

81 81 South Bend Medical Foundation $0 DIFF, ACI $16,800 $0



Table 18. Nationwide MACT Floor Capital Costs for Exi

FACID UHITID Facility name
Unit

number

MACT floor capital monltorjno costs 1

Maintenance/
Inspection MACT ioor monitoring

BfFF ■ 
monitoring 01 monitoring

, J

'FF.

monitoring i
W

monitoring
SNCR

monilorlng

TigpiAcr 
,, .* „ ;noor . 

ACI monitoring
monitoring cost

82 82 Good Samaritan Hospital $0 ACI $o..:„..,„. . $0

88 88 Medina General Hospital $0 DIFF, ACI $16,800 $0 $1M00

95 95 St. Joseph's Hospital $0 none il® ,0

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 $0 FF $16,800 ^fe|16t800

111 111 Wyoming Medical Center $0 DIFF, ACI $16,800 $° iikfJ$16,800

86 86 Fairfield Medical Center $0 none
ill#!

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 $0 none
-

115 115 Kona Community Hospital $0 none
116 116 Yukon-Kuskokwim Delta Regional Hospital $0 DIFF, ACI $16,800 $0 i.

Total laTali:::: $0 $268,800 $0 — $226,000 $51,000 ■liii'—’TimLLmiu
T - f: . ss ^ „„ $0 $184,800 $0 $33,600 $22,600 $0 1 $01 $241.0001

......................................m 10 $0 ........ » $6 W
Total small rural; . . -...... *0 ' -- r- - $16,800 • ' w $0 :"-v$o - -^^.Tsiisoias^sie^oo
TotalfSitlonwiiJ*' T:;-' ■ v.

$ol
$470,400 $0 $33,600 $248,600 $61,000 !'ft“‘M#“fei$S03,600

Notes-
1. In calculating the total number of limits met for each unit, included only one of the 

Key:
Emissions data unavailable; used average emissions data from similar units
MACT floor subtotals

HlliijMACT door total



Table 18. Nationwide MACT Floor Capital Costs for Exi

FACID UNIT1D ■: ■ .r; r'! ?

unit’. 

number

MACT floor capital testing costs [Initial and annual tests .

MACT floor Initial stack testing
Injtia! HCI 

toatlnfl'
Initial CO 

tasting1

Initial
rnetals'-

tosting
Initial PM 

tasting'

Initial
CDD/CDF
"tasting

Initial
no*

testing

initial SO, 
J tasting"

Initial
opacity
testing

Total Initial 
"stack testing 

•- cost • ■

1 1 Bristol-Myers Squibb Co. metals, CDD/CDF, S02 (already test 
for HCI)

$0 $0 $14,000 $0 $26,000 $0 $7,000 $0 $31,333

5 5 Merck & Company, Inc. CDD/CDF $0 $0 $0 $0 $26,000 $0 $0 $0 $26,000

15 15-1 Curtis Bay Energy Unit 1 metals, CDD/CDF, NOX, S02 
(already test for HCI)

$0 $0 $14,000 $0 $26,000 $7,000 $7,000 $0 $36,000

15 15-2 Curtis Bay Energy Unit 2 metals, NOX, 502 (already test for 
HCI)

$0 $0 $14,000 $0 $0 $7,000 $7,000 $0 $18,667

20 20-1 Fort Detrick Units metals, CDD/CDF, NOX, S02 $0 $0 $14,000 $0 $26,000 $7,000 $7,000 $0 $36,000

20 20-2 Fort Detrick Unite metals, CDD/CDF, NOX, S02 $0 $0 $14,000 $0 $26,000 $7,000 $7,000 $0 $36,000
29 29 Hamot Medical Center none (already test for HCI) $0 $0 $0 $0 $0 $0 $0 $0 $0

36 36-1 Merck & Company, Inc. Unit 2 none $0 $0 $0 $0 $0 $0 $0 $0 $0

36 36-2 Merck & Company, Inc. Units none $0 $0 $0 $0 $0 $0 $0 $0 $0

40 40 Charleston Area Medical Center, General Hospital none (already test for HCI and CO) $0 $0 $0 $0 $0 $0 $0 $0 $0

42 42 Stericycle, Inc. metals, CDD/CDF, NOX (already 
test for HCI)

$0 $0 $14,000 $0 $26,000 $7,000 $0 $0 $31,333

43 43 Boca Raton Community Hospital metals, CDD/CDF, NOX, S02 $0 $0 $14,000 $0 $26,000 $7,000 $7,000 $0 $36,000

44 44 Bethesda Memorial Hospital metals, CDD/CDF $0 $0 $14,000 $0 $26,000 $0 $0 $0 $26,667

46 46 Holy Cross Hospital metals, CDD/CDF $0 $0 $14,000 $0 $26,000 $0 $0 $0 $26,667

48 48 Memorial Regional Hospital metals, CDD/CDF, NOX $0 $0 $14,000 $0 $26,000 $7,000 $0 $0 $31,333

51 51 Lakeland Regional Medical Center CDD/CDF $0 $0 $0 $0 $26,000 $0 $0 $0 $26,000

54 54 Bayfront Medical Center metals, CDD/CDF, NOX $0 $0 $14,000 $0 $26,000 $7,000 $0 $0 $31,333

55 55 St. Joseph's Hospital metals, CDD/CDF, 502 (already test 
for HCI)

$0 $0 $14,000 $0 $26,000 $0 $7,000 $0 $31,333

59 59-1 Stericycle, Inc. Unit 1 metals, NOX, S02 $0 $0 $14,000 $0 $0 $7,000 $7,000 $0 $18,667

59 59-2 Stericycle, Inc. Unit 2 metals, NOX, S02 $0 $0 $14,000 $0 $0 $7,000 $7,000 $0 $18,667

60 60-1 BMWNC, Inc. Unit 1 metals (already test for HCI and CO) $0 $0 $14,000 $0 $0 $0 $0 $0 $14,000

65 65-1 Stericycle, Inc. Unit 1 metals, NOX, S02 (already test for 
CO)

$0 $0 $14,000 $0 $0 $7,000 $7,000 $0 $18,667



Table 18. Nationwide MACT Floor Capital Costs for Ex
rTw. v1"11 41.1V'■ '“n

SsSis;.-
iil

1- ' Facility name Unit
number

MACTfleiiMPitai testing costsflr

MACT floor Initial stack testing

iltlal and ar

Initial HCI 
testing

nual tests

Initial CO 
testing

f ' • ■

Initial
metals
tasting

Initial PM 
testing

Initial
CDD/CDF

testing

Initial
NO*

testing

Inltlnl SO; 

testing

Initial
opacity
testing'

7 Total Initial 
stack testing 

cost

65 65-2 Stencycle, Inc. Unit 2 metals, NOX, SQ2 $0 $0 $14,000 $0 $0 $7,000 $7,000 $0 $18,667

71 71 Loyola University Medical Center metals, CDD/CDF $0 $0 $14,000 $0 $26,000 $0 $0 $0 $26,667

77 77 Parkview Hospital metals, NOX, S02 $0 $0 $14,000 $0 $0 $7,000 $7,000 $0 $18,667

84 84 Mayo Clinic, Waste Management Facility metals, NOX (already test for HCI 
and PM)

$0 $0 $14,000 $0 $0 $7,000 $0 $0 $14,000

87 87 MedCentral Health System, Mansfield Hospital metals, CDD/CDF, NOX, S02 
(already test for HCI)

$0 $0 $14,000 $0 $26,000 $7,000 $7,000 $0 $36,000

94 94 Stericycle, Inc. metals, CDD/CDF, NOX, 302 $0 $0 $14,000 $0 $26,000 $7,000 $7,000 $0 $36,000
98 98-1 University of Texas Medical Branch metals, CDD/CDF (already test for 

PM)
$0 $0 $14,000 $0 $26,000 $0 $0 $0 $26,667

106 106 Stericycle, Inc. metals, NOX, S02 $0 $0 $14,000 $0 $0 $7,000 $7,000 $0 $18,667
109 109 Healthcare Environmental Services Inc. metals, CDD/CDF, NOX, S02 

(already test for HCI, CO)
$0 $0 $14,000 $0 $26,000 $7,000 $7,000 $0 $36,000

110 110 Stencycle, Inc. metals, NOX $0 $0 $14,000 $0 $0 $7,000 $0 $0 $14,000

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 none (already test for HCI) $0 $0 $0 $0 $0 $0 $0 $0 $0

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 none $0 $0 $0 $0 $0 $0 $0 $0 $0

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

none $0 $0 $0 $0 $0 $0 $0 $0 $0

130 130 Department of Veterans Affairs Medical Center metals (already test for HCI and PM) $0 $0 $14,000 $0 $0 $0 $0 $0 $14,000

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

metals, CDD/CDF $0 $0 $14,000 $0 $26,000 $0 $0 $0 $26,667

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

metals, CDD/CDF (already test for 
CO and PM)

$0 $0 $14,000 $0 $26,000 $0 $0 $0 $26,667

18 18 Franklin Square Hospital Center metals, CDD/CDF, 802 (already test 
for PM)

$0 $0 $14,000 $0 $26,000 $0 $7,000 $0 $31,333

21 21 Washington County Hospital metals, CDD/CDF, NOX, S02 
(already test for CO)

$0 $0 $14,000 $0 $26,000 $7,000 $7,000 $0 $36,000

25 25 Holy Spirit Hospital metals, CDD/CDF, NOX, S02 $0 $0 $14,000 $0 $26,000 $7,000 $7,000 $0 $36,000

30 30 Riddle Memorial Hospital metals, CDD/CDF $0 $0 $14,000 $0 $26,000 $0 $0 $0 $26,667

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

metals, NOX (already test for PM) $0 $0 $14,000 $0 $0 $7,000 $0 $0 $14,000

38 38 Wilkes-Barre General Hospital CDD/CDF, NOX (already test for
HCI)

$0 $0 $0 $0 $26,000 $7,000 $0 $0 $22,000

41 41 Thomas Memorial Hospital metals (already test for PM) $0 $0 $14,000 $0 $0 $0 $0 $0 $14,000

47 47 Malcolm Randall Veterans Affairs Medical Center metals, CDD/CDF (already test for 
CO)

$0 $0 $14,000 $0 $26,000 $0 $0 $0 $26,667

63 63 St. Jude Children's Research Hospital CDD/CDF (already test for HCI) $0 $0 $0 $0 $26,000 $0 $0 $0 $26,000

81 81 South Bend Medical Foundation metals, CDD/CDF, S02 (already test 
for HCI)

$0 $0 $14,000 $0 $26,000 $0 $7,000 $0 $31,333



Table 18. Nationwide MACT Floor Capital Costs for Ex
■■

MACT fioorcaBitat testfnfl eosls (Initial and annual

V

FACtD UNino

SRS

Unit
number

‘ -UlLy,. ~~

MACT floor Initial stapk testing
Initial HCt 

testing
Initial CO 

testing

initial
metals
testing

Initial PM 

testing

Initial
'CDD/CDF

testing

.

Initial
NO*

testing

Initial S02 

testing

./initial'.

opacity
testing

ToUl Initial 
stack testing 

cost •

82 82 Good Samaritan Hospital metals, CDD/CDF, NOX, SG2 $0 $0 $14,000 $0 $26,000 $7,000 $7,000 $0 $36,000

88 88 Medina General Hospital metals, CDD/CDF, NOX, S02 
(already test for CO and PM)

$0 $0 $14,000 $0 $26,000 $7,000 $7,000 $0 $36,000

95 95 St. Joseph's Hospital CDD/CDF, NOX, S02 $0 $0 $0 $0 $26,000 $7,000 $7,000 $0 $26,667

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 metals (already test for PM) $0 $0 $14,000
i

$0 $0 $0 $0 $0 $14,000

111 111 Wyoming Medical Center metals, CDD/CDF $0 $0 $14,000 $0 $26,000 $0 $0 $0 $26,667

86 86 Fairfield Medical Center NOX, S02 $0 $0 $0 $0 $0 $7,000 $7,000 $0 $9,333

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 NOX, S02 $0 $0 $0 $0 $0 $7,000 $7,000 $0 $9,333

115 115 Kona Community Hospital metals, NOX, 502 $0 $0 $14,000 $0 $0 $7,000 $7,000 $0 $18,667
116 116 Yukon-Kuskokwim Delta Regional Hospital metals $0 $0 $14,000 $0 $0 $0 $0 $0 $14,000

ESMS-a* ‘ ■' vy?-*'; ■Vi’VtiP?' . . r.r-'Nta $0 T $3?g(8tH): $0

1 W?TT$o $754,090
Uotal medium I > . I 11 : to $196,000 $0 $49,000 4; $456,667

kSW-SSSTsV^^A; ■■ ___ ... , . m- to *0 ____________$o $0 Jj'SgfeBOO 8,667
m-- ■ jo mmssm J to *0 «Pife«io \ ^~»0

r^m^-to1 $602,000! ::...""■-ii.-M $832,000
[$203,ODD1 SlElo

Notes:
1. In calculating the total number of limits met for each unit, included only one of the

Emissions data unavailable; used average emissions data from similar units
MACT floor subtotals
MACT floor total



Table 18. Nationwide MAC! Floor Capital Costs for Ex

FACID unido . . . ;Faciiitynama
Unit

number

*Ir-L_______________ ________u!___________ ___ __________ .......................................................................1

| MACT Moor capital Total MACT 

reeatcUtseping and floor capital 
reporting cost cost

i InHTal VE 
testing cost

Anmial^IsJfc 

. testing

Annual
PM

testing

Annual
CO

testing

Annual 
' HCI 
testing

Annual
■ropm#-

tasting

Total annuel 
staelt testing 

cost.

Total MACT 
floortaettrig 

i_ cost .

1 1 Bristol-Myers Squibb Co. $250 none $0 $0 $0 $b $0 ' $31,583 . *0 apjftBS.ITO

5 5 Merck & Company, Inc $250 none $0 $0 $0 $0 $0 $26,250

15 15-1 Curtis Bay Energy Unit 1 $250 none $0 $0 $0 $0 $0 ■*36,250 $o r $7*259,300

15 15-2 Curtis Bay Energy Unit 2 $250 none $0 $0 $0 $0 $0 SIB,917

20 20-1 Fort Detrick Units $250 none $0 $0 $0 $0; $0 *36,250

20 20-2 Fort Detrick Unite $250 none $0 $0 $0 $0 $0 .■ jo .- -J84B.785
29 29 Hamot Medical Center $250 none $0 $0; $0 $0 $0 $350 $0 ^myiiyiss

36 36-1 Merck & Company, Inc. Unit 2 $250 none $0 $0 $0 $0 $0 $250

36 36-2 Merck & Company, Inc. Umt5 $250 none $0 $0 $0 $0 $0 *250

40 40 Charleston Area Medical Center, General Hospital
i

$250 none $0 $0 $0 $0 $0 ■ . ,i:fli|*250

42 42 Stencycle, Inc. $250

1
!

none $0 $0 $0 $0 $0

43 43 Boca Raton Community Hospital $250 none $0 $0 $0 $0 $0 wzmms44 44 Bethesda Memorial Hospital $250 none $0 $0 $0 $0 $0 *26,917

46 46 Holy Cross Hospital $250 none $0 $0 $0 $0 $0 $26,917

48 48 Memorial Regional Hospital $250 none $0 $0 $0 $0 $0
"?S|31,583

.sJi

51 51 Lakeland Regional Medical Center $250 none $0 $0 $0 $0 $0 *26,250

54 54 Bayfront Medical Center $250 none $0 $0 $0 $0 $0

^ • ■ .V,' ■

siaiB
55 55 St. Joseph's Hospital $250 none $0 $0 $0 $0 $0 *31,583

59 59-1 Stericycle, Inc. Unit 1 $250 none $0 $0 $0 $0 $0 *18,817

3- ■■ • " ' ■

59 59-2 Stericycle, Inc. Unit 2 $250 none $0 $0 $0 $0 $0 KSIISSI
60 60-1 BMWNC, Inc. Unit 1 $250 none $0 $0 $0 $0 $0

jjg|ll|p

RSrl65 65-1 Stencycle, Inc. Unit 1 $250 none $0 $0 $0 $0 $0
SSplli



Table 18. Nationwide MAC! Floor Capital Costs for Exi

FACIO

WSm.

v .UNITOR

-r;:- ■■'■v::sSE|
P^aBMpigL:''

* '' Facility name

Ml
181111
.ymt

MACT floor capital 
rocordkuoplng and 

reporting cost
Initial VE 

tasting coat
Annual stack 

tasting

Annual
PM

' testing

Annual

1 co ,
■ tasting

Annual 
HCI . ■ 

tasting

1 Annual
opacity
tasting

Total annual 

stach testing ■ 
* ' cost ‘-*|

I.... ,•
Total MACT- 
floor tasting 

i' . post *‘
65 65-2 Stencyde, Inc. Unit 2 $250 none $0 $0 $0 $0 $0 118,917 *0

71 71 Loyola University Medical Center $250 none $0 $0 $0 $0 $0 f $26,917 to

77 77 Parkview Hospital $250 none $0 $0 $0 $0 $0 *18.917 *0

84 84 Mayo Clinic, Waste Management Facility $250 none $0 $0 $0 $0 $0 ; mSo '■ $

87 87 MedCentral Health System, Mansfield Hospital $250 none $0 $0 $0 $0 $0 *36.250

94 94 Stericycle, Inc. $250 none $0 $0 $0 $0 $0 *36,250 *0
98 98-1 University of Texas Medical Branch $250 none $0 $0 $0 $0 $0 *20,817 *0

106 106 Stericycle, Inc. $250 none $0 $0 $0 $0 $0 *18,917 7 . ■■■: *0
109 109 Healthcare Environmental Services Inc. $250 none $0 $0 $0 $0 $0 / *36,250 :-,,*0

110 110 Stericycle, Inc. $250 none $0 $0 $0 $o!
1

$0 *14,250 (0

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 $250 none $0 $0 $0 $0 $0 *0

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 $250 none $0 $0 $0 $0 $0
L:-r.;^(2d

*0

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

$250 none $0 $0 $0 $0 $0 *250 *0

130 130 Department of Veterans Affairs Medical Center $250 inone $0 $0 $0 $0 $0 *14,250' .. *0

\
13 13 University of Maryland at Baltimore, Environmental 

Health and Safety Facility
$250 none $0 $0 $0 $0 $0| *26 917. . *0

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

$250 none $0 $0 $0 $0 $0 | *26,917 *0

18 18 Franklin Square Hospital Center $250 none $0 $0 $0 $0 $0 *31,583, *0

21 21 Washington County Hospital $250 none $0 $0 $0 $0 $0 *36,250 ■ *0

25 25 Holy Spirit Hospital $250 none $0 $0 $0 $0 $0 936,250
|

*0

30 30 Riddle Memorial Hospital $250 none $0 $0 $0 $0 $0 ! -r *26,917 *. ■w.i'Vu'.-r.-h'.sfi-..-1 *0

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

$250 none $0 $0 $0 $0 $0 i *14,250' so

38 38 Wilkes-Barre General Hospital $250 none $0 $0 $0 $0 $0 *22,250 *0

41 41 Thomas Memorial Hospital $250 none $0 $0 $0 $0 $0 SO

5.
47 47 Malcolm Randall Veterans Affairs Medical Center $250 none $0 $0 $0 $0 $0 *26,917 • ■ *0

63 63 St. Jude Children's Research Hospital $250 none $0 $0 $0 $0 $0 Uv'jvfcWMtSO *0

81 81 South Bend Medical Foundation $250 none $0 $0 $0 $0 $0 . *31.583

cost

5-

...i-SSIlSi

i".
rlismm

$1,231 ,*12

iP^SP

:■ 1|K5^

;jja
~ tl

,taa



Table 18. Nationwide MACT Floor Capital Costs for Exi

FACID UNITID Facility name
Unit

number

L™______^wa-v.' 1

MACT floor capital Total MACT 
recordkeeping and floor capital 
Rampodtaiptoete! cost

Initial VE 
testing cost

Annual stack' 
testing

: Annual 
PM

testing

Annual
CO

testing

Armu|l
HCp--

testing

annual: 
•stack testing tiooatsstfng

82 82 Good Samaritan Hospital $250 none $0 $0 $0 $0 $0

88 88 Medina General Hospital $250 none $0 $0 $0 $0 $o;i

SO f^l82B(«1

95 95 St. Joseph's Hospital $250 none $0 $0 $0 $0 $0 $26,917

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 $250 none $0 $0 $0 $0 $0,

1
BiMlliaaEia

111 111 Wyoming Medical Center $250 none $0 $0 $0 $0 $0

86 86 Fairfield Medical Center $250 none $0 $0 $0 $0 $0

1

ifii

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 $250 none $0 $0 $0 $0 $0 ,0

115 115 Kona Community Hospital $250 PM, CO, HCI $12,000 $7,000 $7,000 $0 $17,333
^^.“$35250

$0 $36,259
116 116 Yukon-Kuskokwim Delta Regional Hospital $250 PM, CO, HCI $12,000 $7,000 $7,000 $0 $17,333 $o j&j&ms.m

Total large ■ M..................................... $9,000 ...... v. *0 $0 $0 w $0 E, .■SI';. .iflSSUnllliZliiniS]
Total medium si Mr*,**m *6 $0 %9
Total small i .ws; ^ar:1 zzr-w?.. $500 . $0r v!jH^^$51 '---'SO

l^T®:^$19.1«7l

Total small nirlf ■ ■ • v : . 1 l e iiiiimiw'n mMzmwmMSwumm '.>i. „• vmsMB
ToSTnaSoiSwidSS^ SfSp- : mr ■ ■ ■ “ $14,2501 1 $24,0001 $14,0001 $14,0001 $01 $34,667| $1,310,91Tr $0|l9$64,02W05l

Notes.
1. In calculating the total number of limits met for each unit, included only one of the

Key:
I Emissions data unavailable; used average emissions data from similar units

. MACT floor subtotals
t-WjgglMACT floor total



Table 19. Nationwide MACT Floor Annual Costs for Existing Sources

FACIO

ililll

UNITID
UnK . 

number

■. •i'V:'USHSSSSSSSSSSS&S
■11

City . . - Category Facility type. '

m----------------------------------------------------i

APCD cfil

1 1 Bristol-Myers Squibb Co. Wallingford CT L eH Pharmaceutical Secondary chamber (1800F) and baghouse FF

5 5 Merck & Company, Inc. Rahway NJ L E Pharmaceutical Secondary chamber (1500F, 1 sec), partial quench, dry acid gas scrubber 
with dry lime injection, and baqhouse

DIFF

15 15-1 Curtis Bay Energy Unit 1 Baltimore MD L E Commercial Secondary chamber, dry scrubber, and baghouse with activated carbon 
injection

DIFF

15 15-2 Curtis Bay Energy Unit 2 Baltimore MD L E
i

Commercial Secondary chamber, dry scrubber, and baghouse with activated carbon 
injection

DIFF

20 20-1 Fort Detrick Units Fort Detrick MD L E Fed military Secondary chamber and rotary atomizing wet scrubber ws

20 20-2 Fort Detrick Unite Fort Detrick MD L E Fed military Secondary chamber and rotary atomizing wet scrubber WS
29 29 Hamot Medical Center Erie PA L E Hospital Secondary chamber (2000F, 2 sec), lime injection system, powdered 

activated carbon injection system, baghouse, and vertical upflow two-stage 
multi-microventuri scrubber system

DIFF/WS

36 36-1 Merck & Company, Inc. Unit 2 West Point (Upper 
Gwynedd Township)

PA L E Pharmaceutical Secondary/tertiary chamber (2000F, 2 sec), water quench followed by 
sodium bicarbonate injection system with dry reaction chamber and pulse- 
jet baqhouse

DIFF

36 36-2 Merck & Company, Inc. Units West Point (Upper 
Gwynedd Township)

PA L E Pharmaceutical Secondary chamber (1800F, 2.2 sec), water quench followed by sodium 
bicarbonate injection system and pulse-jet baghouse

DIFF

40 40 Charleston Area Medical Center, General Hospital Charleston WV L E Hospital Secondary chamber (1800F, 2 sec), dry injection/baghouse scrubber 
system with activated carbon

DIFF

42 42 Stencycle, Inc. Apopka FL L E Commercial Secondary chamber (1800, 1 sec), dry scrubbing system with quench 
chamber, passive absorber, lime and carbon injection, and baghouse.

DIFF

43 43 Boca Raton Community Hospital Boca Raton FL L E Hospital Secondary chamber (1800F, 1 sec) and rotary atomizing wet scrubber 
system with caustic soda iniection

WS

44 44 Bethesda Memorial Hospital Boynton Beach FL L E Hospital Secondary chamber (1800F, 2 sec) and rotary atomizing scrubber with mist 
eliminator

WS

46 46 Holy Cross Hospital Fort Lauderdale FL L E Hospital Secondary chamber (1800F, 1 sec) and venturi scrubber with packed bed 
absorption unit using dilute NaOH ws

48 48 Memorial Regional Hospital Hollywood FL L E Hospital Secondary chamber (1800F, 1 sec), packed column gas scrubber, and wet 
ESP

WS/WESP

51 51 Lakeland Regional Medical Center Lakeland FL L E Hospital Secondary chamber (1800F, 1 sec), lime injection system, and baghouse DIFF

54 54 Bayfront Medical Center St. Petersburg FL L E Hospital Secondary chamber (1800F, 1 sec) and flux force/condensation collision 
scrubber system using dilute NaOH

WS

55 55 St. Joseph's Hospital Tampa FL L E
1

Hospital Secondary chamber (1800F, 1 sec), lime injection, baghouse, and venturi 
scrubber

DIFF/WS

59 59-1 Stericycle, Inc. Unit 1 Haw River NC L E Commercial Secondary chamber (1800F, 1 sec), rapid gas quench system, wet scrubber 
system consisting of a packed bed absorber and venturi scrubber, and 
demister.

WS

59 59-2 Stencycle, Inc. Unit 2 Haw River NC L E Commercial Secondary chamber (1800F, 1 sec), rapid gas quench system, wet scrubber 
system consisting of a packed bed absorber and venturi scrubber, and 
demister.

WS

60 60-1 BMWNC, Inc. Unit 1 Matthews NC L E Commercial Secondary chamber (1641F), dry scrubber with lime and activated carbon 
injection, and baghouse

DIFF

65 65-1 Stericycle, Inc. Unit 1 Clinton IL L E Commercial Secondary chamber (1800F), venturi scrubber, and condensing absorber WS



Table 19. Nationwide MACT Floor Annual Costs for Ex sting Sources

Unit ' 

nuirtw

PPFj jiith'fT.'

APCD codeFACID imiTto Facility nama “ t > . City > Stale Category
: New/
! existing i

65 65-2 Stericyde, Inc. Unit 2 Clinton IL L E Commercial Secondary chamber (1800F), venturi scrubber, and condensing absorber ws
71 71 Loyola University Medical Center Maywood IL L E Hospital Two secondary chambers (1600F), twin rotary atomizer scrubber using 50% 

caustic solution, and two demister pads ws
77 77 Parkview Hospital Fort Wayne IN L E Hospital Secondary chamber and wet scrubber ws
84 84 Mayo Clinic, Waste Management Facility Rochester MN L E Hospital Secondary chamber (1800F, 1 sec) and baghouse with lime and carbon 

injection
DIFF

87 87 MedCentral Health System, Mansfield Hospital Mansfield OH L E Hospital Secondary chamber (1800F, 2 sec) and baghouse with lime and carbon 
injection system

□IFF

94 94 Stericycle, Inc. Warren OH L E Commercial Secondary chamber (1800F, 2 sec), wet scrubber ws98 98-1 University of Texas Medical Branch Galveston TX L E Hospital Secondary chamber, packed tower, and venturi scmbber with activated 
carbon injection ws

106 106 Stericycle, Inc. Kansas City KS L E Commercial Secondary chamber (1800F, 2 sec), wet scrubber ws109 109 Healthcare Environmental Services Inc. Fargo ND L E Commercial Secondary chamber (1800F) and dry scrubber/baghouse system with lime 
and carbon injection

DIFF

110 110 Stericycle, Inc. iNorth Salt Lake UT L E Commercial Secondary chamber (1834F), carbon injection system, ESP, dry scrubber, 
and wet qas absorber

DI-ESP/WS

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 Anahuac JX~ L N Commercial Secondary chamber, baghouse with virgin lime injection, urea injection, and 
activated carbon iniection

DIFF

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 Anahuac TX L N Commercial Secondary chamber, baghouse with virgin lime injection, urea injection, and 
activated carbon iniection

DIFF

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

Greenville NC L N University Secondary chamber (1985F), rotary atomizing wet scrubber (with NaOH 
scrubbing medium), carbon bed adsorber, HEPA filtering system, and heat 
recovery system

HEPA/CA/
WS

130 130 Department of Veterans Affairs Medical Center Miami FL L E Fed hospital Secondary chamber (1800F, 1 sec), venturi scrubber, and packed tower 
absorber

WS

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

Baltimore MD M E University Secondary chamber (1832F) and venturi caustic scrubber with packed-bed 
scrubber

WS

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

Baltimore MD M E University Secondary chamber (1800F) and venturi wet scrubber followed by 
saturation chamber and mist eliminator

WS

18 18 Franklin Square Hospital Center Baltimore MD M E Hospital Secondary chamber (1800F) and venturi scrubber followed by quench 
chamber and mist eliminator

WS

21 21 Washington County Hospital Hagerstown MD M E Hospital Secondary chamber and venturi caustic scrubber ws
25 25 Holy Spirit Hospital Camp Hill PA M E Hospital Secondary chamber (1800F) and venturi scrubber with prequench and

NaOH injection ws
30 30 Riddle Memorial Hospital Media PA M E Hospital Secondary chamber (1800F, 2 sec), caustic packed tower scrubber, and 

high pressure venturi, with activated carbon injection ws

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

State College PA M E University Secondary chamber (1900F) and rotary atomizing wet scrubber with 
demister ws

38 38 Wilkes-Barre General Hospital Wilkes-Barre PA M N Hospital Secondary/tertiary chambers (1800F, 2.85 sec) and dry scrubber/baghouse 
with lime and activated carbon iniection

DIFF

41 ; 41 Thomas Memorial Hospital South Charieston wv M E Hospital Secondary chamber (1800F) and venturi packed tower wet scrubber with 
caustic iniection

WS

47 47 Malcolm Randall Veterans Affairs Medical Center Gainesville FL M E Fed hospital Secondary chamber (1800F, 1 sec) and wet scrubber with caustic soda 
iniection

WS

63 63 St. Jude Children's Research Hospital Memphis TN M E Hospital Secondary chamber (1528F) and baghouse with sodium bicarbonate and 
carbon iniection

DIFF

81 81 South Bend Medical Foundation South Bend IN M E Hospital Secondary chamber and wet scrubber ws



Table 19. Nationwide MACT Floor Annual Costs for Existing Sources

FACID UNHID.

'll' Vfc
Category

|.....i

N«wf
existing

iFa^e

^ '' '

aescnpiion APCD code

82 82 Good Samaritan Hospital Vincennes IN M E Hospital Secondary chamber and multi-chamber spray scrubber ws

88 88 Medina General Hospital Medina OH M E Hospital Secondary chamber (1800F, 1 sec) and wet scrubber ws

95 95 St. Joseph's Hospital Marshfield Wl M E Hospital Secondary chamber (1800F), quench tower, and baghouse with lime/carbon 
injection

DIFF

108 108-1 Rocky Mountain Laboratories, National Institute of Unit 1 Hamilton MT
Allergy and Infectious Diseases

M E Fed research Secondary chamber and wet scrubber WS

111 111 Wyoming Medical Center Casper WY M E Hospital Secondary chamber and wet scrubber WS

86 86 Fairfield Medical Center Lancaster OH S E Hospital Secondary chamber (1800F, 1 sec) and wet scrubber WS

129 129 Centers for Disease Control and Prevention-Clifton, Unit 3 Atlanta GA
Building 18

S N Fed research Secondary chamber (1800F, 1.68 sec) and rotary atomizing wet scrubber ws

115 115 Kona Community Hospital Kealakekua HI SR E Hospital Secondary chamber (1900F, 2 sec), no APCD cc
116 - 116 Yukon-Kuskokwim Delta Regional Hospital Bethel AK SR E Hospital Secondary chamber, no APCD cc

Tflt.il largo ■■ ■
11

V -
. . ■........... "ifYKS .. ■

Siir I ..
foto^fma^nira

-
; :----------------- —TtliilF”-

Notes:
1. In calculating the total number of limits met for each unit, included only one of the CDD/CDF limits (total or TEQ), depending on which limit was met.

assL
Emissions data unavailable; used average emissions data from similar units (size, APCD) to estimate emissions 
MACT floor subtotals
MACT floor total



Table 19. Nationwide MACT Floor Annual Costs for Exi

FACID UNITID ' Facility name
Urtit

number

Maximum 
charge rate 

(Ib/hr)

Stack gas 
flow rate 
(dscfm)

Stack gas 
temperature 
. <°F>

Operating 
hours (hr/yr)

Estimated
annual

throughput
(tpy)

Baseline concentrations

HCi unit 

average 
{ppmvd}

CO unit 

average 
(ppmvd)

j HO unit 

average 
(mgfdscm)

Cd unit 

average 
(mg/dscm)

Hg unit 

average 
(mg/dscm)

WNnK

average
(gr/dscf)

1 Bristol-Myers Squibb Co. 1,000 1,648 217 2,072 694 65.7 0.983 0.319 0.00364 0.000695 0.00180

5 5 Merck & Company, Inc. 799 7,346 246 4,321 1,157 0.780 1 41 0.0155 0.00265 0.00353 0.00330

15 15-1 Curtis Bay Energy Unit 1 7,083 27,698 296 8,736 20,729 85.2 1.26 0.00504 0.000887 0.174 0.00823

15 15-2 Curtis Bay Energy Unit 2 7,083 30,578 303 8,736 20,729 76.9 2.91 0.00769 0.00130 0.300 0.00407

20 20-1 Fort Detrick Units 1,000 2,424 87 1,300 436 0.190 0.871 0.126 0.00992 0.00324 0.00721

20 20-2 Fort Detrick Unite 1,000 2,308 92 1,300 436 0.353 1.17 0 182 0.00867 0.00771 0.00775
29 29 Hamot Medical Center 1,060 3,701 122 2,080 739 16.6 2.60 0.00675 0.00119 0.00400 0.00174

36 36-1 Merck & Company, Inc. Unit 2 2,000 5,235 358 865 580 4.22 2 46 0.00115 0.000853 0.00305 0.00156

36 36-2 Merck & Company, Inc. Unit 5 3,045 8,119 304 5,753 5,868 3.75 1.07 0.0109 0.00242 0.0141 0.00255

40 40 Charleston Area Medical Center, General Hospital 1,000 4,323 312 1,248 418 26.6 11.3 0 00468 0.00186 0 00418 0 00106

42 42 Stericycle, Inc. 1,900 7,008 327 7,951 5,061 27.1 10.7 0.0434 0.00886 0.0132 0 00203

43 43 Boca Raton Community Hospital 730 2,078 91 8,736 2,136 0.986 6.46 0.0883 0.00537 0.0119 0.0104

44 44 Bethesda Memorial Hospital 1,000 4,537 106 3,024 1,013 0.608 2.74 0.0774 0.00929 0.0739 0.00960

46 46 Holy Cross Hospital 1,300 3,378 124 2,964 1,291 1.18 4.91 0.0618 0 0168 0 0504 0.0103

48 48 Memorial Regional Hospital 1,800 4,568 143 4,992 3,010 1.02 1.17 0.0928 0.00560 0.00374 0.00973

51 51 Lakeland Regional Medical Center 750 3,323 212 6,247 1,570 2.68 6.35 0.0348 0.00365 0.00244 0.00254

54 54 Bayfront Medical Center 1,500 2,898 133 3,352 1,684 0.947 9.36 0.0976 0.00379 0.00128 0.00543

55 55 St. Joseph's Hospital 1,500 3,347 400 8,008 4,024 12.5 5.85 0.0740 0.00205 0.00730 0.00111

59 59-1 Stericycle, Inc. Unit 1 1,911 4,002 135 8,400 5,378 4.24 3.95 0.206 0.0233 0.0389 0 00714

59 59-2 Stericycle, Inc. Unit 2 1,911 3,917 138 8,400 5,378 3.88 4.61 0.206 0.0188 0.118 0.0102

60 60-1 BMWNC, Inc. Unit 1 1,500 6,763 343 7,456 3,747 38 8 15.1 0.00335 0.000532 0.0598 0.00504

65 65—1 Stericycle, Inc. Unit 1 1,500 3,304 143 7,665 3,852 1.12 12.9 0.200 0.00572 0.415 0.00921



Table 19. Nationwide MACT Floor Annual Costs for Exi

FACIO UNITIP ■ ■■ riufnber

liislill
Maximum 

charge rate 
;> <IWhr),v

^fpir.ga^
■ritOMTifata 
, (dscfm) ,

”Stack gas B 
JiCmperaturer

3

hqure (hr/yr)
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annual

throughput
HCJunit-

avarage.
ippmvd)

' CO unit ' 
/average, 
ippmvd)

iiMpli
(mgfdscm)

|j|||||ae’:

(mg/dsem)

Hg unlf
IpPlilli

(mg/dscmf
average
(gr/dscf)

65 65-2 Stencycle, Inc. Unit 2 1,500 3,125 141 7,558 3,798 1.43 5.77 0.134 0.0123 0.377 0.00878

71 71 Loyola University Medical Center 1,650 3,526 156 4,800 2,653 2.22 7.07 0.178 0.0152 0.0183 0.0105

77 77 Parkview Hospital 1,200 2,766 114 8,395 3,375 2.68 5.90 0.177 0.0802 0.00623 0.0109

84 84 Mayo Clinic, Waste Management Facility 2,000 6,516 294 6,240 4,181 15.2 2.24 0.291 0.0101 0.0445 0.0137

87 87 MedCentral Health System, Mansfield Hospital 600 2,351 260 3,120 627 24.8 4.81 0.0415 0.00113 0.00898 0.00357

94 94 Stericycle, Inc. 1,400 2,737 138 7,904 3,707 0.661 4.45 0.244 0.00524 0.239 0.00617
98 98-1 University of Texas Medical Branch 1,500 4,534 111 5,328 2,677 2.12 1.73 0.756 0.00298 0.0482 0.0147

106 106 Stericycle, Inc. 1,500 3,590 152 8,760 4,402 0.567 4.62 0.127 0.00396 0.375 0.00828
109 109 Healthcare Environmental Services Inc. 1,686 4,478 302 1,872 1,057 72.5 14.7 0.0171 0.00296 0.129 0.00611

110 110 Stericycle, Inc. 1,935 6,291 126 7,309 4,738 3.93 7.39 0.0309 0.00214 0.0746 0.00449

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 4,167 10,031 296 7,896 11,022 11.0 3.96 0.0187 0.00132 0.0130 0.00702

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 4,167 9,028 291 7,896 11,022 5.30 2.86 0.00778 0.000889 0.00559 0.00947

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

1,000 3,124 125 625 209 1.58 10.7 0.000296 0.000106 0.00164 0.00323

130 130 Department of Veterans Affairs Medical Center 1,000 6,422 155 4,160 1,394 8.32 1.00 0.0435 0.00564 0.00542 0.0111

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

500 1,972 189 1,440 241 0.708 1.50 0.973 0.122 0.0405 0.0126

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

320 1,890 179 1,350 145 1.39 11.8 0.331 0 0472 0.00395 0.0294

18 18 Franklin Square Hospital Center 500 2,999 54 5,408 906 1.48 5.363 0.262 0.0474 0.00270 0.0256

21 21 Washington County Hospital 500 1,834 112 2,496 418 6.26 6.62 0.164 0.0139 0.000836 0.0197

25 25 Holy Spirit Hospital 500 1,702 99 3,944 661 0.736 1.88 0.155 0.0439 0.00346 0.0164

30 30 Riddle Memorial Hospital 500 1,730 239 2,920 489 2.10 1.41 0.178 0.00366 0.0108 0.0124

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

500 2,117 175 1,022 171 1.27 2.11 0.151 0.00408 0.00124 0.0239

38 38 Wilkes-Barre General Hospital 400 2,063 274 4,472 599 8.95 2.08 0.00406 0.00106 0.00927 0.00399

41 41 Thomas Memorial Hospital 470 1,526 146 2,080 327 2.62 0.946 0.723 0.0297 0.109 0.0261

47 47 Malcolm Randall Veterans Affairs Medical Center 495 1,645 115 1,664 276 4.69 11.6 0.227 0.0877 0.0195 0 0173

63 63 St. Jude Children's Research Hospital 500 2,333 276 1,050 176 27.5 0.679 0.00485 0.00152 0.00361 0.00505

81 81 South Bend Medical Foundation 470 2,325 121 2,028 319 12.3 2.06 0.539 0.00176 0.206 0.01159



Table 19. Nationwide MACT Floor Annual Costs for Exi

FACID UNITID Facit%name ■
tMt

number

Maximum 
charge rata 

(IWhr)

Stack gas 
flow rate 
(dscfm)

Stack gas 
temperature 

<’F)
Operating

hours

annual

Baseline concMMH n» .. ...........
piiyiC

average
(ppmvd) m

’'Pb unit i 

f'orago : 

(mg.'dscm)

A, Hg unit 
average

(mg/dscm)

PHt unit

82 82 Good Samaritan Hospital 500 1,352 128 2,574 431 1.58 1.91 0.0261 0.00336 0.00251 0.0137

88 88 Medina General Hospital 300 1,153 100 3,016 303 3.29 14.1 0.669 0.0109 0.00716 0.0267

95 95 St. Joseph's Hospital 500 1,634 223 1,404 235 5.27 2.15 0.00397 0.00128 0.00254 0 00294

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 500 1,790 112 1,248 209 0.455 1.97 0.0996 0.00773 0.00312 0.0216

111 111 Wyoming Medical Center 400 1,505 130 989 133 1.17 3.28 0.0496 0.0182 0 0237 0.00336

86 86 Fairfield Medical Center 95 1,095 97 5,018 160 1.03 2.27 0 161 0.00256 0.0114 0.0137

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 120 715 163 2,920 117 1.30 12.11 0.0727 0.00545 0.00292 0.00760

115 115 Kona Community Hospital 200 684 1,787 1,430 96 135 7.00 0.226 0.0380 0.00158 00128
116 116 Yukon-Kuskokwim Delta Regional Hospital 50 559 1,457 1,560 26 298 5.41 0.226 0.0380 0.0906 0 0162

Total lame
Totalmedlum
Total small
Total smalt tura tP ' ' mmmM ■
Total nationwide - --

Notes-
1. In calculating the total number of limits met for each unit, included only one of the

Itey:

I i

Emissions data unavailable; used average emissions data from similar units
MACT floor subtotals
MACT floor total



Table 19. Nationwide MACT Floor Annual Costs for Exi
i'i • * ■ ... a ■ §ii^is§' ■ ..........

.
MACT floor emiaslori limits ‘ * .V, - *\ - ■

FACID UNIT1D Facility namo
Unit.

number

CDD/CDF 
unit averago 
(ng/dscm)

’ TKQunlt
IfPliiga':’''
(ng/dscm)

NOxunit

average
(ppmvd)

average
(ppmvd)

MACT floor 
HO limit , 
(ppmvd)

MACTip<>r

CO limit' 
(ppmvd)

MACT floor 
Pb limit 

(mg/dscm)

MACT floor 
. Cd limit. 
(mg/dacm)

MACT floor 
Hg limit 

(mg/d»em)

MACT floor 
PM limit’" 
(gr/dscf)

MACT floor 
CDD/CDF 

limit
- (ng/dscm)

1 Bristol-Myers Squibb Co. 36.9 0.659 119 29.9 6.6 11 0.036 0.0092 0.018 0.011 9.3

5 5 Merck & Company, Inc. 128 0.110 112 2.72 6.6 11 0 036 0.0092 0.018 0.011 9.3

15 15-1 Curtis Bay Energy Unit 1 27.7 0.451 187 23.0 6.6 11 0.036 0.0092 0.018 0.011 9.3

15 15-2 Curtis Bay Energy Unit 2 5.47 0.115 180 34.7 6.6 11 0.036 0.0092 0.018 0.011 9.3

20 20-1 Fort Detrick Unit 5 85.2 0.762 121 2.85 6.6 ii 0.036 0.0092 0.018 0.011 9.3

20 20-2 Fort Detrick Unite 97.3 1.26 121 2.85 6.6 11 0.036 0.0092 0.018 0.011 9.3
29 29 Hamot Medical Center 7.72 0.0879 131 2.78 6.6 11 0.036 0.0092 0.018 0.011 9.3

36 36-1 Merck & Company, Inc. Unit 2 3.71 0.0442 99.8 1.13 6.6 11 0.036 0.0092 0.018 0.011 9.3

36 36-2 Merck & Company, Inc. Units 6.78 0.308 94.4 2.35 6.6 11 0.036 0.0092 0.018 0.011 9.3

40 40 Charleston Area Medical Center, General Hospital 1.31 0.0153 92 7 2.07 66 ii 0.036 0.0092 0.018 0.011 9.3

42 42 Stericycle, Inc. 24.3 0 748 149 1.50 66 11 0.036 0.0092 0.018 0.011 9.3

43 43 Boca Raton Community Hospital 67.7 0.852 121 5 2.85 6.6 11 0.036 0.0092 0.018 0.011 9.3

44 44 Bethesda Memorial Hospital 54.3 1.21 88.3 4.62 6.6 11 0.036 0.0092 0.018 0.011 9.3

46 46 Holy Cross Hospital 37.5 2.23 67.9 1.16 6.6 11 0.036 0.0092 0.018 0.011 9.3

48 48 Memorial Regional Hospital 48.3 1.29 142 3.41 6.6 11 0.036 0.0092 0.018 0.011 9.3

51 51 Lakeland Regional Medical Center 68.2 1.29 77.1 2.13 6.6 11 0.036 0.0092 0.018 0.011 9.3

54 54 Bayfront Medical Center 46.6 0.819 140 1.25 6.6 ii 0.036 0.0092 0.018 0.011 9.3

55 55 St. Joseph's Hospital 66.2 1.35 123 2.52 6.6 n 0.036 0.0092 0.018 0.011 9.3

59 59-1 Stericycle, Inc. Unit 1 2.82 0.0664 .,121 2.85 6.6 11 0.036 0.0092 0.018 0.011 9.3

59 59-2 Stericycle, Inc. Unit 2 5.48 0.0845 121 2.85 6.6 11 0.036 0.0092 0.018 0.011 9.3

60 60-1 BMWNC, Inc. Unit 1 6.10 0.149 104 7.03 6.6 11 0.036 0.0092 0.018 0.011 9.3

65 65-1 Stericycle, Inc. Unit 1 1.24 0.0105 ,121 2.85 6.6 11 0.036 0.0092 0.018 0.011 9.3



Table 19. Nationwide MACT Floor Annual Costs for Exi
MACT floor emiaalon llrtttte .. 'V-s

.
< * <', v-

FAC1D UNITfD Facility name
Unit

number

CDD/COP 
unit average 

(ng/dscm)

TEQ unit 
average 

(ng/dscm)

7 f
NO* unit 
average 
(ppmvd)

SO, unit 
average 
(ppmvd)

MACT floor 
HCIlfmlt 
(ppmvd)

MACT floor 
CO limit 
(ppmvd)

MACT floor 
Pb limit 

(mg/decm)

MACT floor 
Cd limit 

(mg/dscm)

MACT floor 
Hg limit 

(mg/dscm)

MACTflopr 
PM limit 
(gr/dsef)

MACT floor 
CDD/CDF 

limit
(ng/dscm)

65 65-2 Stericycle, Inc. Unit 2 0.837 0.0126 121 2.85 6.6 11 0.036 0 0092 0.018 0.011 9.3

71 71 Loyola University Medical Center 67.9 0.630 107 0.819 6.6 11 0.036 0.0092 0.018 0.011 9.3

77 77 Parkview Hospital 7.10 0.0898 121 2.85 6.6 11 0.036 0.0092 0.018 0.011 9.3

84 84 Mayo Clinic, Waste Management Facility 0.357 0.0117 176 1.45 6.6 11 0 036 0.0092 0.018 0.011 9.3

87 87 MedCentral Health System, Mansfield Hospital 29.8 0.560 121 9.27 6.6 11 0.036 0.0092 0.018 0.011 9.3

94 94 Stericycle, Inc. 14 7 0.341 121 2.85 6.6 11 0.036 0.0092 0.018 0.011 93
98 98-1 University of Texas Medical Branch 98.1 1.06 78.9 1.12 6.6 11 0.036 0.0092 0.018 0.011 9.3

106 106 Stericycle, Inc. 2 40 0.0176 121 2.85 6.6 11 0.036 0 0092 0.018 0.011 9.3
109 109 Healthcare Environmental Services Inc. 16.0 1.95 207 20.2 6.6 11 0.036 0.0092 0.018 0.011 9.3

110 110 Stericycle, Inc. 3.37 0.0824 228 3.35 6.6 11 0.036 0.0092 0.018 0.011 9.3

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unitl 0.498 0.00807 72.4 1.21 6.6 11 0.036 0.0092 0.018 0.011 9.3

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 0.152 0.00378 88.4 0.462 66 11 0.036 0.0092 0.018 0.011 93

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

0.380 0.00532 66.9 1.45 6.6 11 0 036 0.0092 0.018 0.011 9.3

130 130 Department of Veterans Affairs Medical Center 0 665 0.0160 81.5 7 58 6.6 11 0.036 0.0092 0.018 0.011 9.3

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

1.06 0 0509 99.8 0.469 77 5.5 0.018 0.013 0 025 0.020 0.85

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

6.98 0.151 87 9 2.88 7.7 55 0.018 0.013 0.025 0.020 0.85

18 18 Franklin Square Hospital Center 91.4 0.996 84 7 10.9 7.7 5.5 0 018 0.013 0.025 0.020 0.85

21 21 Washington County Hospital 76.2 1.32 105 3.52 7.7 5.5 0.018 0.013 0.025 0.020 0.85

25 25 Holy Spirit Hospital 3.47 0.0299 105 , 3.52 7.7 5.5 0.018 0.013 0.025 0.020 0.85

30 30 Riddle Memorial Hospital 78.2 1.42 124 0.336 7.7 5.5 0.018 0.013 0.025 0.020 0.85

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

0.0973 0.00291 105 1.22 7.7 5.5 0.018 0.013 0.025 0.020 0.85

38 38 Wilkes-Barre General Hospital 16.3 0.193 ..... 105 1.90 7.7 5.5 0.018 0.013 0.025 0.015 0.85

41 41 Thomas Memorial Hospital 0.175 0 00424 94.4 2.46 7.7 5.5 0.018 0.013 0.025 0.020 0.85

47 47 Malcolm Randall Veterans Affairs Medical Center 4.48 0.111 148 254 7.7 5.5 0 018 0.013 0.025 0.020 0.85

63 63 St. Jude Children's Research Hospital 9.11 0.160 131 2.02 7.7 5.5 0.018 0.013 0.025 0.020 0.85

81 81 South Bend Medical Foundation 4.10 0.0409 15.0 11.7 7.7 5.5 0.018 0.013 0.025 0.020 0 85



Table 19. Nationwide MACT Floor Annual Costs for Exi

FAem
^j^4|
UNHID - .: ■ .1

|i
Unit

number

■’Mm?,, IMACT >

unit average 
(ngriscm).

average
(ngfdtcm)

average , 
{ppmvd)

iso, unit
average
(ppnivd)

MACT floor 
liSHCI limit 
^(ppmvd)

MACT floor 
CO limit 
(ppmvd>;

MACT floor 
Pb limit 

(mg/dacm)

MACT floor 
Cd limit 

(mg'dacm)

MAcfflor

• Hg limit ;;
' (mg/dsem)

•sssi;
PM limit 
(gr/dscf)

lUHPIffoqr;
CDD/CDF

MiRmtt
(ng/dsem)

82 82 Good Samaritan Hospital 27.9 0.0967 105 i? 3.52 7.7 5.5 0.018 0.013 0.025 0.020 0.85

88 88 Medina General Hospital 17.2 0.458 T • 105 ' 3.52 7.7 5.5 0.018 0.013 0.025 0.020 0.85

95 95 St. Joseph's Hospital 1.28 0.0457 105 - 1.96 7.7 5.5 0.018 0.013 0.025 0.020 0.85

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 0.206 0.00300 128 0.932 7.7 5.5 0.018 0.013 0.025 0.020 0.85

111 111 Wyoming Medical Center 74.0 1.12 141 1.80 7.7 5.5 0.018 0.013 0.025 0.020 0.85

86 86 Fairfield Medical Center 2.89 0.0624 105 3.52 44 20 0.31 0.017 0.014 0.029 16

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 2.8? 0.00453 105 3.52 15 20

i
0.31 0.017 0.014 0.029 16

115 115 Kona Community Hospital 29.6 0.618! 95 3.52 810 20 0.50 0.11 0.0051 0.038 240
116 116 Vukon-Kuskokwim Delta Regional Hospital 125 2.52 95.1 22.6 810 20 0.50 0.11 0.0051 0.038 240

» -j.: .■..■A?,','''" ■. '.ityf/Zp

Totatmedlurnl s it'a* Vi.-. ■ ifelv;-' '
WW^iM ■ ■

Trial small rural.--'Y --apt--,?- a. ■■■m

K____i .>:v' ■ •- - wiicf'IHp

Notes:
1. In calculating the total number of limits met for each unit, included only one of the

Kw
_____ J Emissions data unavailable; used average emissions data from similar units
" MACT floor subtotals
lift'I MACT floor total



Table 19. Nationwide MACT Floor Annual Costs for Exi

FAC1D IMt Unit

>r limit (0 =? no. 1 >> ye#)-. „ ■ ••••raw-*.*.- r-

MACT floor 
TEQ limit 

' (na/cteMnj

MACT floor 
NOx limit 
(ppmvd)

MACT floor; 
SO, limit ; 
(ppmvd)’!

MOets 
HCI Limit

Meets co 
Limit';

Meets Pb
iiSiK*

MeW-i|
ftBjj

Meets Ha
.. Limit

ilipM

.HiRS

Meets Total
slilrcDg
ifiBiill

P Meets 

CDD/CDF
isili®

Meets NOx
flilittifct1:

1 1 Bristol-Myers Squibb Co. 0.054 140 9.0 0 1 0 1 1 1 0 0 1

5 5 Merck & Company, Inc. 0.054 140 9.0 1 1 1 1 1 1 0 0 i

15 15-1 Curtis Bay Energy Unit 1 0.054 140 9.0 0 1 1 1 0 1 0 0 0

15 15-2 Curtis Bay Energy Unit 2 0.054 140 9.0 0 1 1 1 0 1 1 o 0

20 20-1 Fort Detrick Unit 5 0.054 140 9.0 1 1 0 0 1 1 0 0 1

20 20-2 Fort Detrick Unite 0.054 140 9.0 1 1 0 1 1 1 0 0 1
29 29 Harriot Medical Center 0.054 140 9.0 0 1 1 1 1 1 1 0 1

36 36-1 Merck & Company, Inc. Unit 2 0.054 140 9.0 1 1 1 1 1 1 1 1 1

36 36-2 Merck & Company, Inc. Unit 5 0.054 140 9.0 1 1 1 i 1 1 1 0 1

40 40 Charleston Area Medical Center, General Hospital 0.054 140 9.0 0 0 1 i 1 1 1 1 1

42 42 Stericycle, Inc. 0.054 140

I

9.0 0 1 0 1 1 1 0 0 0

43 43 Boca Raton Community Hospital 0.054 140 90 1 1 0 1 1 1 0 0 1

44 44 Bethesda Memorial Hospital 0.054 140 9.0 1 1 0 0 0 1 0 0 1

46 46 Holy Cross Hospital 0.054 140 90 1 1 O'
\

0 0 1 0 0 1

48 48 Memorial Regional Hospital 0.054 140

i

9.0 1 1 0 1 1 1 0 0 0

51 51 Lakeland Regional Medical Center 0.054 140 9.0 1 1 1 1 1 1 0 0 1

54 54 Bayfront Medical Center 0.054 140 9.0 1 1 0 1 1 i 0 0 0

55 55 St. Joseph's Hospital 0.054 140 9.0 0 1 0 1 1 1 0 0 1

59 59-1 Stericycle, Inc. Unit 1 0 054 140 9.0 1 1 0 0 0 1 1 0 1

59 59-2 Stericycle, Inc.
j

Unit 2 0.054 140 9.0 1 1 0 0 0 1 1 0 1

60 60-1 BMWNC, Inc. Unit 1 0.054 140 9.0 0 0 1 1 0 1 1 0 1

65 65-1 Stericycle, Inc. Unit 1 0.054 140 9.0 1 0 0 1 0 1 1 1 1



Table 19. Nationwide MACT Floor Annual Costs for Exi
' *' |Meeti« floor limit (0* no,

FAOD ilhUTJD illlillname .

lilli
iikUnlt

MACT floor MACT floor 
'HOxflo*-

(ppmvd)

Sfelpif
• SO, limit 

(ppmvd)
Meet* 

HCI Limit

llfteCO

Limit
MeetaPb 

Llnilt *

iocticd

Limits
KmI*

. Limit

Moats Total
®S®88P

Limit

iisfet
CDD/COF 
TEQ Limit

Meats NO*1 
. Limit .

65 65-2 Stericyde, Inc. Unit 2 0.054 140 9.0 1 1 0 0 0 1 1 1 1

71 71 Loyola University Medical Center 0.054 140 9.0 1 1 0 0 0 1 0 0 1

77 77 Parkview Hospital 0.054 140 9.0 1 1 0 0 1 1 1 0 1

84 84 Mayo Clinic, Waste Management Facility 0.054 140 9.0 0 1 0 0 0 0 1 1 0

87 87 MedCentral Health System, Mansfield Hospital 0.054 140 9.0 0 1 0 1 1 1 0 0 1

94 94 Stericyde, Inc. 0.054 140 9.0 1 1 0 1 0 1 0 0 1
98 98-1 University of Texas Medical Branch 0.054 140 9.0 1 1 0 1 0 0 0 0 1

106 106 Stericyde, Inc. 0.054 140 9.0 1 1 0 1 0 1 1 1 1
109 109 Healthcare Environmental Services Inc. 0.054 140 9.0 0 0 1 1 0 1 0 0 0

110 110 Stericyde, Inc. 0.054 140 9.0 1 1 1 1 0 1 1 0 0

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unitl 0.054 140 9.0 0 1 1 1 1 1 1 1 1

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 0.054 140 9.0 1 1 1 1 1 1 1 1 1

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

0.054 140 9.0 1 1 1 1 1 1 1 1 1

130 130 Department of Veterans Affairs Medical Center 0.054 140 9.0 0 1 0 1 1 0 1 1 1

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

0.020 190 4.2 1 1 0 0 0 1 0 0 1

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

0 020 190 4.2 1 0 0 0 1 0 0 0 1

18 18 Franklin Square Hospital Center 0.020 190 4.2 1 1 0 0 1 0 0 0 1

21 21 Washington County Hospital 0.020 190 4.2 1 0 0 0 1 1 0 0 1

25 25 Holy Spirit Hospital 0.020 190 4.2 1 1 0 0 1 1 0 0 1

30 30 Riddle Memorial Hospital 0.020 190 4.2 1 1 0 1 1 1 0 0 1

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

0 020 190 4.2 1 1 0 1 1 0 1 1 1

38 38 Wilkes-Barre General Hospital 0.020 190 4.2 0 1 1 1 1 1 0 0 1

41 41 Thomas Memorial Hospital 0.020 190 4.2 1 1 0 0 0 0 1 1 1

47 47 Malcolm Randall Veterans Affairs Medical Center 0.020 190 4.2 1 0 0 0 1 1 0 0 1

63 63 St. Jude Children's Research Hospital 0.020 190 4.2 0 1 1 1 1 1 0 0 1

81 81 South Bend Medical Foundation 0.020 190 4.2 0 1 0 1 0 1 0 0 1



Table 19. Nationwide MACT Floor Annual Costs for Exi
' • V..v ilWM1 W-X. -i"! ms l IMaets MACT floor limit <0*no;i nyes) *4

i,| ■
Wiaillbr MACT floor MACT floor 1 SfW{p|Sp|p jlltsTolal Meets

m - Unit TEQ limit NOx limit SO, limit Meets Meets CO Miltiill Meets Cd Meets Hg Meets PM CDD/CDf CDD/CDF Meets NO,
FAC1D unitio ^ : number (ng/dsem) (ppmvd) kSfe® i HCIUmlt ' Limit Limit [ Umlt Limit Limit Limit TEQ Limit Limit

82 82 Good Samaritan Hospital 0.020 190 4.2 1 1 0 i 1 1 0 0 1

88 88 Medina General Hospital 0.020 190 4.2 i 0 0 1 1 0 0 0 1

95 95 St. Joseph's Hospital 0.020 190 4.2 i 1 1 i 1 1 0 0 1

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 0.020 190 4.2 1 1 0 1 1 0 1 1 1

111 111 Wyoming Medical Center 0.020 190 4.2 1 1 0 0 1 1 0 01 1

86 86 Fairfield Medical Center 0.013 190
!

42 1 1 1 1 1 1 1 0 1

129 129 Centers for Disease Control and Prevention-Chfton, 
Building 18

Unit 3 0.013 190: 4.2 1 1 1 1 1 1 1 1 1

115 115 Kona Community Hospital 5.1 130 55 1 1 1 1 1 1 1 1 1
116 116 Yukon-Kuskokwim Delta Regional Hospital i 5.1 130 55 1 1 1 1 0 1 1 1 1

Total larae *w- ' ■ .
Total medium . . ■ w.

Total small . 1 Ht *F"™"" -
Total smalt rural
Total nationwide ' .,v

Notes:
1. In calculating the total number of limits met for each unit, included only one of the

Key:
Emissions data unavailable; used average emissions data from similar units
MACT floor subtotals
MACT floor total



Table 19. Nationwide MACT Floor Annual Costs for Exi
laEasag^ .... ...... : Pareirttfnwr* rtrol nwasumended to moot MA

Iliu
I£

jIBi
HCt% co%

Ant1" v ij|Af*T flAAr

IBillffifc

1 nnnr/vwikrVt Anl MAf*T
FACID UNHID li^Bvv... FaeUtty flama ' SOj Limit

1(1(41
limits met -3 Needed

iss-.lflAv I WOpOfHCJcwttroi improvement
Needed

improvement'3SJ|1|114§ * ■ IWHV 1.
' Needed . Cd control •

1 1 Bristol-Myers Squibb Co. 0 5 895% add packed- 
bed scrubber

-91% none 785% replace FF -60% none

5 5 Merck & Company, Inc. 1 8 -88% none -87% none -57% none -71% none

15 15-1 Curtis Bay Energy Unit 1 0 4 1191% add packed- 
bed scrubber

-89% none -86% none -90% none

15 15-2 Curtis Bay Energy Unit 2 0 5 1065% add packed- 
bed scrubber

-74% none -79% none -86% none

20 20-1 Fort Detrick Unit 5 1 6 -97% none -92% none 251% add FF 8% increase 
scrubber hp

20 20-2 Fort Detrick Unite 1 7 -95% none -89% none 406% add FF -6% none
29 29 Hamot Medical Center 1 8 152% add packed- 

bed scrubber
-76% none -81% none -87% none

36 36-1 Merck & Company, Inc. Unit 2 1 9 -36% none -78% none -97% none -91% none

36 36-2 Merck & Company, Inc. Umt5 1 9 -43% none -90% none -70% none -74% none

40 40 Charleston Area Medical Center, General Hospital 1 7 304% add packed- 
bed scrubber

3% increase natural
flas

-87% none -80% none

42 42 Stericycle, Inc. 1 5 311% add packed- 
bed scrubber

-3% none 21% improve FF 
performance

-4% none

43 43 Boca Raton Community Hospital 1 7 -85% none ^11% none 145% add FF -42% none

44 44 Bethesda Memorial Hospital 1 5 -91% none -75% none 115% add FF 1% increase 
scrubber hp

46 46 Holy Cross Hospital 1 5 -82% none -55% none 72% add FF 83% add FF

48 48 Memorial Regional Hospital 1 6 -85% none -89% none 158% add FF -39% none

51 51 Lakeland Regional Medical Center 1 8 -59% none -42% none -3% none -60% none

54 54 Bayfront Medical Center 1 6 -86% none -15% none 171% add FF -59% none

55 55 St. Joseph's Hospital 1 6 90% add packed- 
bed scrubber

-47% none 106% replace FF -78% none

59 59-1 Stericycle, Inc. Unit 1 1 6 -36% none -64% none 471% add FF 153% add FF

59 59-2 Stericycle, Inc. Unit 2 1 6 -41% none -58% none 472% add FF 104% add FF

60 60-1 BMWNC, Inc. Unit 1 1 6 488% add packed- 
bed scrubber

37% increase natural 

gas

-91% none -94% none

65 65-1 Stericycle, Inc. Unit 1 1 6 -83% none 17% increase natural

925___________
457% add FF -38% none



Table 19. Nationwide MACT Floor Annual Costs for Exi

FAC1D MNmo . Faelfltynama .
Unit

Percent Improvement and control measure needed to meet MACT floor limit

Meets 
SO* Limit

Total 
limits met

Hd%
Improvement

Needed
MACT floor 
HCfcontroi

• *<50* 
Improvement 

Needed
MACT floor CO 

control
Improvement 

Nseded .
MACT floor 
Pfccontrol

Cfl%
Improvement

Needed
MACT floor; 
Cd control

65 65—2 Stencycle, Inc. Unit 2 1 6 -78% none -48% none 274% add FF 34% increase 
scrubber hp

71 71 Loyola University Medical Center 1 5 -66% none -36% none 393% add FF 66% add FF

77 77 Parkview Hospital 1 7 -59% none -46% none 393% add FF 771% add FF

84 84 Mayo Clinic, Waste Management Facility 1 3 131% add packed- 
bed scrubber

-80% none 708% replace FF 9% improve FF 
performance

87 87 MedCentral Health System, Mansfield Hospital 0 5 276% add packed- 
bed scrubber

-56% none 15% improve FF 
performance

-88% none

94 94 Stencycle, Inc. 1 6 -90% none -60% none 578% add FF -43% none
98 98-1 University of Texas Medical Branch 1 5 -68% none -84% none 2000% add FF -68% none

106 106 Stencycle, Inc. 1 7 -91% none -58% none 252% add FF -57% none
109 109 Healthcare Environmental Services Inc. 0 3 998% add packed- 

bed scrubber
34% increase natural 

gas

-53% none -68% none

110 110 Stencycle, Inc. 1 7 -41% none -33% none -14% none -77% none

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 1 8 67% add packed- 
bed scrubber

-64% none -48% none -86% none

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 1 9 -20% none -74% none -78% none -90% none

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

1 9 -76% none -3% none -99% none -99% none

130 130 Department of Veterans Affairs Medical Center 1 6 26% add caustic -91% none 21% increase 
scrubber hp

-39% none

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

1 5 -91% none -73% none 5304% add FF 840% add FF

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

1 4 -82% none 115% secondary 
chamber retrofit

1738% add FF 263% add FF

18 18 Franklin Square Hospital Center 0 4 -81% none -2% none 1356% add FF 265% add FF

21 21 Washington County Hospital 1 5 -19% none 20% increase natural 

gas

810% add FF 7% increase 
scrubber hp

25 25 Holy Spirit Hospital 1 6 -90% none -66% none 762% add FF 238% add FF

30 30 Riddle Memorial Hospital 1 7 -73% none -74% none 890% add FF -72% none

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

1 7 -83% none -62% none 736% add FF -69% none

38 38 Wilkes-Barre General Hospital 1 7 16% add lime -62% none -77% none -92% none

41 41 Thomas Memorial Hospital 1 5 -66% none -83% none 3918% add FF 129% add FF

47 47 Malcolm Randall Veterans Affairs Medical Center 1 5 -39% none 111% secondary 
chamber retrofit

1163% add FF 575% add FF

63 63 St. Jude Children's Research Hospital 1 7 258% add packed- 
bed scrubber

-88% none -73% none -88% none

81 81 South Bend Medical Foundation 0 4 60% add packed- 
bed scrubber

-62% none 2893% add FF -86% none



Table 19. Nationwide MACT Floor Annual Costs for Exi
till?

FAC'D
will

1

Unit
number

■■ eoded to meet I31sMT-HEImlt • * ... ■

SOjLlmlt
Total 

limits mot
tmprbvomont
i^NpfflSg

wkg-'

MACT floor 
HCIcontrol

cow
Improvement

Needed
MACT floor CO 

control

mm* i

Improyoment 
Needed.

MACT floor 
Pb eo^|l: . Needed

MACT floor 
.. Cd Control

82 82 Good Samaritan Hospital 1 7 -80% none -65% none 45% increase
scrubber hp

-74% none

88 88 Medina General Hospital i 5 -57% none 156% secondary 
chamber retrofit

3619% add FF -16% none

95 95 St. Joseph's Hospital 1 8 -32% none -61% none -TS^* 1 *none -90% none

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 i 7 -94% none -64% none 454% add FF -41% none

111 111 Wyoming Medical Center 1 6 -85% none -40%

l
none 176% add FF 40% increase 

scrubber hp
86 86 Fairfield Medical Center 1 9 -98% none -89% none -48% none ;

i

-85% none

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 1 9 -91% none -39% none -77% none -68% none

115 115 Kona Community Hospital i 9 -83% none -65% none -55% none -65% none
116 116 Yukon-Kuskokwim Delta Regional Hospital i 8 -63% none -73% none -55% none -65% none

iTof&llarae '•/. v-;-'•• ; ■:- ' " ..t-.H
dssaaft'*-' l-rStr ' .VI'SS^S-:

' y-''''
f5; jvSsPpSgf Ipiifei'.

-
twSMi- ■.

IfStal *mail rura
-

irs.. j*bc2. \t?:. ;.t.. r‘-lisv • :ja

Notes.
1. In calculating the total number of limits met for each unit, included only one of the

ML
Emissions data unavailable; used average emissions data from similar units
MACT floor subtotals
MACT floor total



Table 19. Nationwide MACT Floor Annual Costs for Exi
L . '".'UWSygyj)1. u.' ... . uw
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FACID

illil

UNITH?

s*llj3S

Facilltyaamo
Unit

nuttlNr

1IS11E
Improvement
ivL'Neptlea^' control

| PMS 

. Improvement
Needed

MAC? floor PM
u/^ohMMSK

Total COO/CDF % 
i«itmprovameriti«s 

Needed

MACT floor 
CDD/CDF 
control

CDD/CDF TEQ % 

Improvement 
Needed

MACT floor TEQ 
control

1 i Bristol-Myers Squibb Co. -96% none -84% none 296% add ACI 1121% add ACI

5 5 Merck & Company, Inc. -80% none -70% none 38% add ACI 103% add ACI

15 15-1 Curtis Bay Energy Unit 1 868% increase
activated carbon

-25% none 198% increase
activated carbon

735% increase 
activated carbon

15 15-2 Curtis Bay Energy Unit 2 1567% increase 
activated carbon

-63% none -41% none 113% none (meets total 
CDD/CDF)

20 20-1 Fort Detrick Units -82% none -34% none 816% add ACI 1312% add ACI

20 20-2 Fort Detrick Unite -57% none -30% none 946% add ACI 2239% add ACI
29 29 Hamot Medical Center -78% none -84% none -17% none 63% none (meets total 

CDD/CDF)

36 36-1 Merck & Company, Inc. Unit 2 -83% none -86% none -60% none -18% none

36 36-2 Merck & Company, Inc. Unit 5 -22% none -77% none -27% none 470% none (meets total 
CDD/CDF)

40 40 Charleston Area Medical Center, General Hospital -77% none -90% none -86% none -72% none

42 42 Stericycle, Inc -27% none -82% none 161% increase 
activated carbon

1285% increase 
activated carbon

43 43 Boca Raton Community Hospital -34% none -5% none 628% add ACI 1478% add ACI

44 44 Bethesda Memorial Hospital 311% add AC I -13% none 484% add ACI 2133% add ACI

46 46 Holy Cross Hospital 180% add AC I -6% none 304% add ACI 4020% add ACI

48 48 Memorial Regional Hospital -79% none -12% none 420% add ACI 2287% add ACI

51 51 Lakeland Regional Medical Center -86% none -77% none 633% add ACI 2288% add ACI

54 54 Bayfront Medical Center -93% none -51% none 401% add ACI 1417% add ACI

55 55 St. Joseph's Hospital -59% none -90% none 611% add ACI 2401% add ACI

59 59-1 Stericycle, Inc. Unit 1 116% add ACI -35% none -70% none 23% none (meets total 
CDD/CDF)

59 59-2 Stericycle, Inc. Unit 2 555% add ACI -7% none -41% none 56% none (meets total 
CDD/CDF)

60 60-1 BMWNC, Inc. Unit 1 232% increase 
activated carbon

-54% none -34% none 176% none (meets total 
CDD/CDF)

65 65-1 Stericycle, Inc. Unit 1 2204% add ACI -16% none -87% none -81% none



Table 19. Nationwide MACT Floor Annual Costs for Exi

FACIP uNmp
Unit ‘ 

number

. .. ”8* 
Improvement 

Needed
Brste1*

control

PM.%
Improvement

Needed
MACT floor PM 

control

Total CDD.CDF % 
Improvement 

Needed

MACT floor , 
, . pPD/CDP . 

control

CQD/CDF TgQ % | 
Improvement 

■ Needed -

IF* _

MACT floor TEQ

65 65-2 Stericyde, Inc. Unit 2 1993% add ACI -20% none -91% none -77% none

71 71 Loyola University Medical Center 2% increase
scrubber hp

-5% none 630% add ACI 1067% add ACI

77 77 Parkview Hospital -65% none -1% none -24% none 66% none (meets total 
CDD/CDF)

84 84 Mayo Clinic, Waste Management Facility 147% increase 
activated carbon

24% improve FF 
performance

-96% none -78% none

87 87 MedCentral Health System, Mansfield Hospital -50% none -68% none 221% increase 
activated carbon

938% increase 
activated carbon

94 94 Stericycle, Inc. 1230% add ACI -44% none 58% add ACI 532% add ACI
98 98--1 University of Texas Medical Branch 168% increase

activated carbon
34% increase 

scrubber hp
955% add ACI 1856% add ACI

106 106 Stericycle, Inc. 1986% add ACI -25% none -74% none -67% none
109 109 Healthcare Environmental Services Inc. 615% increase 

activated carbon
-44% none 72% increase 

activated carbon
3514% increase 

activated carbon

110 110 Stericycle, Inc. 315% increase 
activated carbon

-59%; none -64% none 53% none (meets total 
CDD/CDF)

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 -28% none -36% none -95% none -85% none

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 -69% none -14% none -98% none
i

-93% none

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

-91% none -71% none -96% none -90% none

130 130 Department of Veterans Affairs Medical Center -70% none 1% increase 
scrubber hp

-93% none -70% none

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

62% add ACI -37% none 25% add ACI 154% add ACI

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

-84% none 47% increase
scrubber hp

721% add ACI 654% add ACI

18 18 Franklin Square Hospital Center -89% none 28% increase 
scrubber hp

10648% add ACI 4878% add ACI

21 21 Washington County Hospital -97% none -2% none 8864% add ACI 6482% add ACI

25 25 Holy Spirit Hospital -86% none -18% none 309% add ACI 50% add ACI

30 30 Riddle Memorial Hospital -57% none -38% none 9104% | add ACI 6981% add ACI

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

-95% none 20% increase 
scrubber hp

-89% none -85% none

38 38 Wilkes-Barre General Hospital -63% none -73% none 1817% increase 
activated carbon

863% increase 
activated carbon

41 41 Thomas Memorial Hospital 335% add ACI 31% increase 
scrubber hp

-79% none -79% none

47 47 Malcolm Randall Veterans Affairs Medical Center -22% none -14% none 428% add ACI 453% add ACI

63 63 St. Jude Children’s Research Hospital -86% none -75% none 972% increase 
activated carbon

700% increase 
activated carbon

81 81 South Bend Medical Foundation 725% add ACI -42% none 383% add ACI 105% add ACI



Table 19. Nationwide MACT Floor Annual Costs for Exi
...

i . . .-■■J. .1

FACtO UNITID ' Facility flam
UnH

nuns&er

Hg%
Improvement

Needed
MACT floor Hg

Sh'JwF -

improvement
Needed

MACT floor PM
lUBlBliii,

, Improvement 
'Needed.'. ■.

MACT floor 
CDD/CDF 

cotttrt)*

CDD/CDFTEQ % 
Improvement 

Needed
lllllSillfea

control
82 82 Good Samaritan Hospital -90% none -32% none 3179% add ACI 384% add ACI

88 88 Medina General Hospital -71% none 34% increase 
scrubber hp

1929% add ACI 2190% add ACI

95 95 St. Joseph's Hospital -90% none -85% none 50% increase
activated carbon

128% increase 
activated carbon

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 -88% none 8% increase
scrubber hp

-76% none -85% none

111 111 Wyoming Medical Center -5% none -83% none 8606% add ACI 5478% add ACI

86 86 Fairfield Medical Center -18% none -53% none -82% none 380% none (meets total 
CDD/CDF)

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 -79% none -74% none -82% none -65% none

115 115 Kona Community Hospital -69% none -66% none -88% none -88% none
116 116 Yukon-Kuskokwim Delta Regional Hospital 1677% add DIFF and

ACI
-57% none -48% none -51% none

Totaliarae \v;:
Total medium -v- ' • -f;- * - -f ■:j • • /
Total Small s ;>..... •v ■:

- ^ . J*
j

Total small rural'Wiv- ■ ■■ ' .ijjsi:
Total nationwide if1 ■■■■■■ : ff

Notes.
1. In calculating the total number of limits met for each unit, included only one of the

Emissions data unavailable; used average emissions data from similar units
MACT floor subtotals
MACT floor total



Table 19. Nationwide MACT Floor Annual Costs for Exi

Sf fS ' PP----- PPH waMzti > ' ■

-Unit
Ml

siii^
Mpf^iNCV

control

l|r# 1
SO*%

'1 rrtti f-iinprvwmvm
Needed : Consolidated MACT floor controls

APCO code wtth 
MACT floor

FACIO UNHID
. JnMl* ■ TIUUI ,Owj\

1 1 Bristol-Myers Squibb Co. -15% none 232% add packed-bed 
scrubber

replace FF with DIFF; add packed-bed 
scrubber and AC I

DIFF/WS

5 5 Merck & Company, Inc. -20% none -70% none add AC I DIFF

15 15-1 Curtis Bay Energy Unit 1 34% add SNCR 155% add packed-bed 
scrubber

add packed-bed scrubber and SNCR; 
increase activated carbon

DIFF/WS

15 15-2 Curtis Bay Energy Unit 2 28% add SNCR 286% add packed-bed 
scrubber

add packed-bed scrubber and SNCR; 
increase activated carbon

DIFF/WS

20 20-1 Fort Detrick Units -14% none -68% none add DIFF and ACI DIFF/WS

20 20-2 Fort Detrick Unite -14% none -68% none add DIFF and ACI DIFF/WS
29 29 Hamot Medical Center -6% none -69% none add packed-bed scrubber; only minor 

adjustment of system to obtain 
additional NOX control (marginal 
difference in NOX)

DIFF/WS

36 36—1 Merck S Company, Inc. Unit 2 -29% none -87% none none DIFF

36 36-2 Merck & Company, Inc. Unit 5 -33% none -74% none none DIFF

40 40 Charleston Area Medical Center, General Hospital -34% none -77% none increase natural gas, add packed-bed 
scrubber

DIFF/WS

42 42 Stericycle, Inc. 7% minor adjustment 
(marginal difference 
in NOX)

-83% none improve FF performance; add packed- 
bed scrubber; increase activated 
carbon; only minor adjustment of 
system to obtain additional NOX 
control (marginal difference in NOX)

DIFF/WS

43 43 Boca Raton Community Hospital -14% none -68% none add DIFF and ACI DIFF/WS

44 44 Bethesda Memorial Hospital -37% none -49% none add DIFF and ACI DIFF/WS

46 46 Holy Cross Hospital -52% none -87% none add DIFF and ACI DIFF/WS

48 48 Memorial Regional Hospital 1% minor adjustment 
(marginal difference 
in NOX)

-62% none add DIFF and ACI; only minor 
adjustment of system to obtain 
additional NOX control (marginal 
difference in NOX)

DIFF/WS

51 51 Lakeland Regional Medical Center -45% none -76% none add ACI DIFF

54 54 Bayfront Medical Center 0.2% minor adjustment 
(marginal difference 
in NOX)

-86% none add DIFF and ACI; only minor 
adjustment of system needed to obtain 
additional NOX control (marginal 
difference in NOX)

DIFF/WS

55 55 St. Joseph's Hospital -12% none -72% none replace DIFF; add packed-bed 
scrubber and ACI

DIFF/WS

59 59-1 Stericycle, Inc. Unit 1 -14% none -68% none add DIFF and ACI DIFF/WS

59 59-2 Stericycle, Inc. Unit 2 -14% none -68% none add DIFF and ACI DIFF/WS

60 60-1 BMWNC, Inc. Unit 1 -26% none -22% none increase natural gas; add packed-bed 
scrubber; increase activated carbon

DIFF/WS

65 65-1 Stericycle, Inc. Unit 1 -14% none -68% none increase natural gas; add DIFF and
ACI

DIFF/WS



Table 19. Nationwide MACT Floor Annual Costs for Exi

FAC1D

P '

mmo

fljjiS®
llpift

BBaEjaBEEHE oor control measures j|

NO,*

Needed
MACTIfloor NO,

1

Improvement

•i? ....
A

ConaoIldated lflACT floor controls

APCD coda with

' coittrt te
65 65--2 Stericycle, Inc. Unit 2 -14% none -68% none add DIFF and ACI DIFF/WS

71 71 Loyola University Medical Center -24% none -91% none add DIFF and ACI DIFF/WS

77 77 Parkview Hospital -14% none -68% none add DIFF DIFFAVS

84 84 Mayo Clinic, Waste Management Facility 26% add SNCR -84% none replace DIFF, add packed-bed 
scrubber; increase activated carbon, 
add SNCR

DIFF/WS

87 87 MedCentral Health System, Mansfield Hospital -14% none 3% add lime improve FF performance; add packed- 
bed scrubber; increase activated 
carbon

DIFF/WS

94 94 Stericycle, Inc, -14% none -68% none add DIFF and ACI DIFF/WS
98 98—1 University of Texas Medical Branch -44% none -88% none add DIFF and ACI (assumed existing 

ACI system would need to be replaced 
to work with DIFF)

DIFF/WS

106 106 Stericycle, Inc. -14% none -68% none add DIFF and ACI DIFF/WS
109 109 Healthcare Environmental Services Inc. 48% add SNCR 124% add packed-bed 

scrubber
increase natural gas, add packed-bed 
scrubber and SNCR; increase 
activated carbon

DIFF/WS

110 110 Stericycle, Inc. 63% add SNCR -63% none increase activated carbon, add SNCR DI-ESP/WS

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 -48% none -87% none add packed-bed scrubber DIFF/WS

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 -37% none -95% none none DIFF

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

-52% none -84% none none HEPA/CA/WS

130 130 Department of Veterans Affairs Medical Center -42% none -16% none increase scrubber hp; add caustic WS

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

47% none -89% none add DIFF and ACI DIFF/WS

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

-54% none -31% none secondary chamber retrofit; add DIFF 
and ACI

DIFF/WS

18 18 Franklin Square Hospital Center -55% none 159% add packed-bed 
scrubber

add DIFF, packed-bed scrubber, and 
ACI

DIFF/WS

21. 21 Washington County Hospital -45% none
i

-16% none increase natural gas; add DIFF and
ACI

DIFF/WS

25 25 Holy Spirit Hospital -45% none -16% none add DIFF and ACI DIFF/WS

30 30 Riddle Memorial Hospital
i

-35% none -92% none add DIFF and ACI (assumed existing 
ACI system would need to be replaced 
to work with DIFF)

DIFF/WS

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

-45% none -71% none add FF FF/WS

38 38 Wilkes-Barre General Hospital -45% none -55% none add lime; increase activated carbon DIFF

41 41 Thomas Memorial Hospital -50% none -42% none add DIFF and ACI DIFF/WS

47 47 Malcolm Randall Veterans Affairs Medical Center -22% none -40% none secondary chamber retrofit, add DIFF 
and ACI

DIFF/WS

63 63 St. Jude Children's Research Hospital -31% none 1 -52% none add packed-bed scrubber; increase 
activated carbon

DIFF/WS

81 81 South Bend Medical Foundation -92% none 178% add packed-bed 
scrubber

add DIFF, packed-bed scrubber, and 
ACI

DIFF/WS



Table 19. Nationwide MACT Floor Annual Costs for Exi

b* i

MACTflpor NOx 
control

SO;%
^rro, |

Summary of MACT floor control moa

.. ■i, |

Consolidated MACT floor controls

suros

APCD coda with 
MACT floor 

controls
82 82 Good Samaritan Hospital -45% none -16% none increase scrubber hp; add ACI ws

88 88 Medina General Hospital -45% none -16% none secondary chamber retrofit; add DIFF 
and ACI

DIFF/WS

95 95 St. Joseph's Hospital -45% none -53% none increase activated carbon DIFF

108 108-1 Rocky Mountain Laboratories, National Institute of Umtl -33%
Allergy and Infectious Diseases

none -78% none add FF FF/WS

111 111 Wyoming Medical Center -26% none -57% none add DIFF and ACI DIFF/WS

86 86 Fairfield Medical Center -45% none -16% none none WS

129 129 Centers for Disease Control and Prevention-Clifton, Unit 3 -45%
Building 18

none -16% none none WS

115 115 Kona Community Hospital -27% none -94% none none CC
116 116 Yukon-Kuskokwim Delta Regional Hospital -27% none -59% none add DIFF and ACI DIFF

*
Ft ~wmm.

■ .Sitewife:- ^436 :■ •
St,

Total small SSiiilia
W’r&friti Mki ■ . . Vj

Notes:
1. In calculating the total number of limits met for each unit, included only one of the

Key
______Emissions data unavailable; used average emissions data from similar units
..e’^r'r'. MACT floor subtotals
||||||§|maCT floor total



Table 19. Nationwide MACT Floor Annual Costs for Exi
MACT floor annual control costas - \ ■ * = ’ 1

FACID uNtno racliityfiamo ^
Unit

number
Packed-bed

scrubber DIFF
|

FF'’ ,

Secondary 
& cnamoer

retrofit

i

SNCR ACt
Increase
carbon

increase 
natural gas

Increase
caustic

Increase
lime

lliciease
NaHCO,

Increase
scrubber

’horsepower
1 i Bristol-Myers Squibb Co. $42,901 $88,705 $23,207

5 5 Merck & Company, Inc. $103,417

15 15-1 Curtis Bay Energy Unit 1 $720,852 $470,301 $294,883

15 15-2 Curtis Bay Energy Unit 2 $795,808 $519,204 $325,545

20 20-1 Fort Detnck Units $210,314 $34,125

20 20-2 Fort Detrick unite $200,268 $32,495
29 29 Hamot Medical Center $96,315

36 36-1 Merck & Company, Inc. Unit 2

36 36-2 Merck & Company, Inc. Units

40 40 Charleston Area Medical Center, General Hospital $112,514 $32,649

42 42 Stencycle, Inc. $182,374 $74,605

43 43 Boca Raton Community Hospital $180,252 $29,248

44 44 Bethesda Memorial Hospital $393,641 $63,872

46 46 Holy Cross Hospital $293,112 $47,560

48 48 Memorial Regional Hospital $396,311 $64,305

51 51 Lakeland Regional Medical Center $46,783

54 54 Bayfront Medical Center $251,402 $40,792

55 55 St. Joseph's Hospital $87,108 $152,654 $47,121

59 59-1 Stericycle, Inc. Unit 1 $347,187 $56,334

59 59-2 Stericycle, Inc. Unit 2 $339,862 $55,146

60 60-1 BMWNC, Inc. Unit 1 $176,005 $71,999 $51,072

65 65-1 Stericycle, Inc. Unit 1 $286,708 $46,521 $24,955



Table 19. Nationwide MACT Floor Annual Costs for Exi
%s|ssg-j£iiir. iiliiliii MACT floor annual control cone . .................. - . - . ' - '"-’I' ,

FACID unitio . Facility name
Unit.

number

WtjNefMjfM

scrubber DIFF FF

Secondary 
chamber ' 
retrofit SNCR

.

ACI
Increase
carbon

Increase 
natural gae

Increase
caustic

Increase
lime

Increase
NaHCO,

Increase
scrubber

horsepower
65 65—2 Stencycle, Inc. Unit 2 $271,110 $43,990

71 71 Loyola University Medical Center $305,960 $49,645

77 77 Parkview Hospital $240,003

84 84 Mayo Clinic, Waste Management Facility $169,571 $297,169 $110,632 $69,367

87 87 MedCentral Health System, Mansfield Hospital $61,183 $25,028

94 94 Stericycle, Inc. $237,443 $38,527
98 98-1 University of Texas Medical Branch $393,413 $63,835

106 106 Stericycle, Inc. $311,489 $50,542
109 109 Healthcare Environmental Services Inc. $116,542 $76,035 $47,674 $33,817

110 110 Stericycle, Inc. $106,819 $66,976

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 $261,054

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

130 130 Department of Veterans Affairs Medical Center $89 $43,043

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

$225,769 $13,716

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

$216,360 $28,438 $13,145

18 18 Franklin Square Hospital Center $109,457 $343,441 $20,865

21 21 Washington County Hospital $209,949 $12,755 $4,616

25 25 Holy Spirit Hospital $194,928 $11,843

30 30 Riddle Memonal Hospital $198,032 $12,031

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

$188,819

38 38 Wilkes-Barre General Hospital $7,321 $646

41 41 Thomas Memorial Hospital $174,759 $10,617

47 47 Malcolm Randall Veterans Affairs Medical Center $188,355 $24,757 $11,443

63 63 St. Jude Children's Research Hospital $85,139 $8,279

81 81 South Bend Medical Foundation $84,830 $266,168 $16,171
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f#CID UNtTID Facility name

m

number

SKcTttoSFinnuat control costs. . , .......... • .........

,7
Packed-bed

scrubber OIFF.. . FF

Sucondary
chamber

rotrofrt SNCR

sV'

ACI
Increase

,, carbon
Increase j 

natural gai
Increase
caustic

: Increase 
, lime.

Increase
NaHCOs

Increase
scrubber

horsepower
82 82 Good Samaritan Hospital $9,405 $3,193

83 88 Medina General Hospital
!

$132,069 $17,359 $8,024

95 95 St. Joseph's Hospital $5,799

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 $159,666

111 hi Wyoming Medical Center $172,300 $10,468

86 86 Fairfield Medical Center

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 1

115 115 Kona Community Hospital
116 116 Yukon-Kuskokwim Delta Regional Hospital $156,731 $5,038

B30ES?rn

- .$5.1971003 $0 ■ $937,467 $976,0781 $142,493 $89 ..... . .10 $0 $43,043
Total medium $2,322,130 ■W$7o,s54 $0 ’■"'•$150,4S4I $21.38»: $4,816 ’ $0 ;• 864$ $0 $3,193
Total email i . r.-..- • $o ; $0 ' $0 $01 ■ $0 $0 $0 $0 $0 $Q
Total small rura . • $0 .. $0 ■pv $0 $5,038 $0 $0 $0 $0 $0 $0
Total natlonwids

Notes.
1. In calculating the total number of limits met for each unit, included only one of the

Key:
Emissions data unavailable; used average emissions data from similar units
MACT floor subtotals
MACT floor total



Table 19. Nationwide MACT Floor Annual Costs for Exi

FACID UNIT1D Farlllhr namn

■ •>>'V ■ "vf.”/r; ||£
Improve FF 

performance

Total MAQT 
floor control 

coot

siemonltbrlnocPMi^i*

MACT floor monitoring

' -"I

DIFF
-monitoring

|
D. monitoring

pte 1 'SSJIjl'

monitoring

:<;{... -• , 'ft

1 5NCR 
monitoring

1 1 Bristol-Myers Squibb Co. $154,813 $900 Dl, PB, ACI $4,800 $5,200

5 5 Merck & Company, Inc. $103,417 $900 ACI

15 15-1 Curtis Bay Energy Unit 1 $1,486,036 $900 PB, SNCR $5,200 $3,100

15 15-2 Curtis Bay Energy Unit 2 $1,640,557 $900 PB.SNCR $5,200 $3,100

20 20-1 Fort Detrick Units $244,439 $900 DIFF, ACI $9,000

20 20-2 Fort Detrick Unite $900 DIFF, ACI $9,000
29 29 Hamot Medical Center lj|if $900 none *

36 36-1 Merck & Company, Inc. Unit 2 $900 none

36 36-2 Merck & Company, Inc. Units
MHE

$900 none

40 40 Charleston Area Medical Center, General Flospital $145,162 $900 PB $5,200

42 42 Stericycle, Inc. $15,080 $272,059

^ *

$900 PB $5,200

43 43 Boca Raton Community Hospital $900 DIFF, ACI $9,000

44 j 44 Bethesda Memorial Hospital iaB $900 DIFF, ACI $9,000

46 46 Holy Cross Hospital $340,672
■■

$900 DIFF, ACI $9,000

48 48 Memorial Regional Hospital $460,616
lijBlBlSlfr

$900 DIFF, ACI $9,000

51 51 Lakeland Regional Medical Center
i

$46,783 $900 ACI

54 54 Bayfront Medical Center

M
$900 DIFF, ACI $9,000

55 55 St. Joseph's Hospital : $286,883 $900 ACI

59 59-1 Stericycle, Inc. Unit 1 $403,522 $900 DIFF, ACI $9,000

59 59-2 Stericycle, Inc. Unit 2 $386,008 $900 DIFF, ACI $9,000

60 60-1 BMWNC, Inc. Unit 1 $299,076 $900 PB $5,200

65 65-1 Stericycle, Inc. Unitl . $358,184 $900 DIFF, ACI $9,000



Table 19. Nationwide MACT Floor Annual Costs for Exi

FACID UNHID mmtwm

:-----------.N"-■ . iiMACT floor annual monitoring coats

Unit
number

Improve FF 
performance

Total MACT 
floor control 

cost

Maintenance/
Inspection MACT floor monitoring

DIFF
monitoring Dl monitoring

— ....... |

«* '

monitoring
ws :

monitoring i
SNCR

monitoring

65 65-2 Stericycle, Inc. Unit 2 $315,100 $900 DIFF, ACI $9,000

71 71 Loyola University Medical Center SSSS.TOS $900 DIFF, ACI $9,000

77 77 Parkview Hospital $240,003 $900 DIFF $9,000

84 84 Mayo Clinic, Waste Management Facility $646,739 $900 PB, SNCR $5,200 $3,100

87 87 MedCentral Health System, Mansfield Hospital $5,059 $91,270 $900 PB $5,200

94 94 Stericycle, Inc. $900 DIFF, ACI $9,000
98 98-1 University of Texas Medical Branch $900 DIFF (assumed existing

ACI monitoring system 
would not need to be 
replaced)

$9,000

106 106 Stericycle, Inc. $362,031 $900 DIFF, ACI $9,000
109 109 Healthcare Environmental Services Inc. $274,068 $900 PB, SNCR $5,200 $3,100

110 110 Stericycle, Inc. ' $173,796 $900 SNCR $3,100

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 $261,054 $900 PB $5,200

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 $900 none

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

$0 $900 none

130 130 Department of Veterans Affairs Medical Center
!

$43,131 $900 none
1

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

$239,486 $900 DIFF, ACI $5,800

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

$257,943 $900 DIFF, ACI $5,800

18 18 Franklin Square Hospital Center $473,763 $900 DIFF, ACI $5,800

21 21 Washington County Hospital $227,320 $900 DIFF, ACI $5,800

25 25 Holy Spirit Hospital “'i $206,771: $900 DIFF, ACI $5,800

30 30 Riddle Memonal Hospital $210,063 $900 DIFF (assumed existing 
ACI monitoring system 
would not need to be 
replaced)

$5,800

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

$188,819 $900 FF $4,200

38 38 Wilkes-Barre General Hospital $900 none

41 41 Thomas Memorial Hospital $185,376 $900 DIFF, ACI $5,800

47 47 Malcolm Randall Veterans Affairs Medical Center $900 DIFF, ACI $5,800

63 63 St. Jude Children’s Research Hospital
itipip

$900 PB $5,200

81 81 South Bend Medical Foundation $367,168, $900 DIFF, ACI $5,800



Table 19. Nationwide MACT Floor Annual Costs for Exi

FACID

iet

m

* ** ;

Unit.
number

MACT floor anr:ual monitoring costs ■

performance

Total MACT 
floor control Maintenance/ ■ 

Inspection MACT floor monitoring

is. FP ..
monitoring

W3
monitoring

SNCR
monitoring

82 82 Good Samaritan Hospital $900 ACI !

88 88 Medina General Hospital $157,451 $900 DIFF, ACI $5,800

95 95 St. Joseph's Hospital $5,799 $900 none

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 f^Cn||Si $900 FF $4,200

111 111 Wyoming Medical Center
||||||7p

$900 DIFF, ACI $5,800

86 86 Fairfield Medical Center $0 $900 none

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 $0
■ ■-■■■:= -A

$900 none

115 115 Kona Community Hospital so $0 none
116 116 Yukon-Kuskokwim Delta Regional Hospital $161,770 $0 DIFF, ACI $5,500

iTotal large ■ . ■ $20,139 $11.421,528 . ■ . ni -t- $144,000 $4,800 w

- . SO * $3,200,933 ft $15,300 » - $63,800 $0 19.400
$0 SssiS “$0 $0 $0 V""" £*“^W$0

Total small rural $0 m-m $5,5oo $0 - $0 ..........^:-«o
Total nationwide $20,139 mm2:: a “ $213,300 $4,600 $8,400 ^«$57300

Notes;
1. In calculating the total number of limits met for each unit, included only one of the

Ke^
Emissions data unavailable, used average emissions data from similar units

' Wfi., MACT floor subtotals 
Liaiafel MACT floor total



Table 19. Nationwide MACT Floor Annual Costs for Exi

FAC1D unmo
Unit

. ' and annual tests

■f-lljillitrlSg

Total MACT 
floor

monitoring
MACTDoortnltfal *tackte*tin8!

Initial HCI 
taatlng

Initial CO 
testing

Initial
Pffwtals Initial PM

Inltw
CDD/CDF

llPilwlfi

Initial
NO*

ifWPi'i
Initial SOa

1 Bristol-Myers Squibb Co. $4,800 $15,700 metals, CDD/CDF, S02 (already test 
for HCI)

$0 $0 $14,000 $0 $26,000 $0 $7,000

5 5 Merck & Company, Inc. $4,800 . $5,700 CDD/CDF $0 $0 $0 $0 $26,000 $0 $0

15 15-1 Curtis Bay Energy Unit 1 $030 metals, CDD/CDF, NOX, SQ2 
(already test for HCI)

$0 $0 $14,000 $0 $26,000 $7,000 $7,000

15 15-2 Curtis Bay Energy Unit 2 $9,200 metals, NOX, S02 (already test for 
HCI)

$0 $0 $14,000 $0 $0 $7,000 $7,000

20 20-1 Fort Detrick Unit 5 $4,800 $14,700
'«*r - \

metals, CDD/CDF, NOX, S02 $0 $0 $14,000 $0 $26,000 $7,000 $7,000

20 20-2 Fort Detrick Unite $4,800 • $14,700 metals, CDD/CDF, NOX, 302 $0 $0 $14,000 $0 $26,000 $7,000 $7,000
29 29 Hamot Medical Center ^900 none (already test for HCI) $0 $0 $0 $0 $0 $0 $0

36 36-1 Merck & Company, Inc Unit 2 $900 none $0 $0 $0 $0 $0 $0 $0

36 36-2 Merck & Company, Inc. Umt5 5900 none $0 $0 $0 $0 $0 $0 $0

40 40 Charleston Area Medical Center, General Hospital $6,100 none (already test for HCI and CO) $0 $0 $0 $0 $0 $0 $0

42 42 Stericycle, Inc. $6,100

sflteii#

metals, CDD/CDF, NOX (already 
test for HCI)

$0 $0 $14,000 $0 $26,000 $7,000 $0

43 43 Boca Raton Community Hospital $4,800 $14,700 metals, CDD/CDF, NOX, S02 $0 $0 $14,000 $0 $26,000 $7,000 $7,000

44 44 Bethesda Memorial Hospital $4,800 : $14,700 metals, CDD/CDF $0 $0 $14,000 $0 $26,000 $0 $0

46 46 Holy Cross Hospital $4,800 $14,700 metals, CDD/CDF $0 $0 $14,000 $0 $26,000 $0 $0

48 48 Memorial Regional Hospital $4,800 $14,700
j

metals, CDD/CDF, NOX $0 $0 $14,000 $0 $26,000 $7,000 $0

51 51 Lakeland Regional Medical Center $4,800 $5,700 CDD/CDF $0 $0 $0 $0 $26,000 $0 $0

54 54 Bayfront Medical Center $4,800 $14,700

U.

metals, CDD/CDF, NOX $0 $0 $14,000 $0 $26,000 $7,000 $0

55 55 St. Joseph's Hospital $4,800 metals, CDD/CDF, 502 (already test 
for HCI)

$0 $0 $14,000 $0 $26,000 $0 $7,000

59 59-1 Stericycle, Inc. Unit 1 $4,800 $14,700 metals, NOX, S02 $0 $0 $14,000 $0 $0 $7,000 $7,000

59 59-2 Stericycle, Inc. Unit 2 $4,800 $14,7p metals, NOX, S02 $0 $0 $14,000 $0 $0 $7,000 $7,000

60 60-1 BMWNC, Inc. Unit 1 $6,100 metals (already test for HCI and CO) $0 $0 $14,000 $0 $0 $0 $0

65 65-1 Stericycle, Inc. Unit 1 $4,800 . $14,700 metals, NOX, S02 (already test for 
CO)

$0 $0 $14,000 $0 $0 $7,000 $7,000



Table 19. Nationwide MAC! Floor Annual Costs for Exi

FACID

""
Unit

number

MACT floor annual tasting costs (Initial and ai tnual testi

1 ACI 

monitoring

Total MACT
miSlno

eort
Initial HCI
s$||pj§

Initial CO 
testing

Initial
metals
testing

Initial PM VCDD/COF
"o“

Initial SO, 
/-testing

65 65-2 Stencyde, Inc. Unit 2
$4,80ol

*14.700

■
metals, NOX, S02 $0 $0 $14,000 $0 $0 $7,000 $7,000

71 71 Loyola University Medical Center $4,800 *14.700 metals, CDD/CDF $0 $0 $14,000 $0 $26,000 $0 $0

77 77 Parkview Hospital metals, NOX, S02 $0 $0 $14,000 $0 $0 $7,000 $7,000

84 84 Mayo Clinic, Waste Management Facility metals, NOX (already test for HCI 
and PM)

$0 $0 $14,000 $0 $0 $7,000 $0

87 87 MedCentral Health System, Mansfield Hospital
I $6,100

metals, CDD/CDF, NOX, 502 
(already test for HCI)

$0 $0 $14,000 $0 $26,000 $7,000 $7,000

94 94 Stericycle, Inc. $4,800 *14,700 metals, CDD/CDF, NOX, S02 $0 $0 $14,000 $0 $26,000 $7,000 $7,000
98 98-1 University of Texas Medical Branch metals, CDD/CDF (already test for 

PM)
$0 $0 $14,000 $0 $26,000 $0 $0

106 106 Stericycle, Inc. $4,800 metals, NOX, SQ2 $0 $0 $14,000 $0 $0 $7,000 $7,000
109 109 Healthcare Environmental Services Inc. *9,200 metals, CDD/CDF, NOX, S02 

(already test for HCI, CO)
$0 $0 $14,000 $0 $26,000 $7,000 $7,000

110 110 Stericycle, Inc. faSIpis metals, NOX $0 $0 $14,000 $0 $0 $7,000 $0

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 *6,100 none (already test for HCI) $0 $0 $0 $0 $0 $0 $0

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 ■; *9oo
-«

none $0 $0 $0 $0 $0 $0 $0

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

S woo none $0 $0 $0 $0 $0 $0 $0

130 130 Department of Veterans Affairs Medical Center *900 metals (already test for HCI and PM) $0 $0 $14,000 $0 $0 $0 $0

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

$1,600 *6,300 metals, CDD/CDF $0 $0 $14,000 $0 $26,000 $0 $0

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

$1,600 ■r : (8^oo metals, CDD/CDF (already test for 
CO and PM)

$0 $0 $14,000 $0 $26,000 $0 $0

18 18 Franklin Square Hospital Center $1,600 JIRVH.M0 metals, CDD/CDF, 802 (already test 
for PM)

$0 $0 $14,000 $0 $26,000 $0 $7,000

21 21 Washington County Hospital $1,600 *6,300 metals, CDD/CDF, NOX, S02 
(already test for CO)

$0 $0 $14,000 $0 $26,000 $7,000 $7,000

25 25 Holy Spirit Hospital $1,600 metals, CDD/CDF, NOX, 302 $0 $0 $14,000 $0 $26,000 $7,000 $7,000

30 30 Riddle Memorial Hospital metals, CDD/CDF $0 $0 $14,000 $0 $26,000 $0 $0

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

*5,100 metals, NOX (already test for PM) $0 $0 $14,000 $0 $0 $7,000 $0

38 38 Wilkes-Barre General Hospital *900 CDD/CDF, NOX (already test for
HCI)

$0 $0 $0 $0 $26,000 $7,000 $0

41 41 Thomas Memorial Hospital $1,600 *6,300 metals (already test for PM) $0 $0 $14,000 $0 $0 $0 $0

47 47 Malcolm Randall Veterans Affairs Medical Center $1,600 *8,300 metals, CDD/CDF (already test for 
CO)

$0 $0 $14,000 $0 $26,000 $0 $0

63 63 St. Jude Children’s Research Hospital
llljll

CDD/CDF (already test for HCI) $0 $0 $0 $0 $26,000 $0 $0

81 81 South Bend Medical Foundation $1,600 ii-St-iilgraOn
' -••• «..: .’c.Vq-: ......

i;;
metals, CDD/CDF, S02 (already test 
for HCI)

$0 $0 $14,000 $0 $26,000 $0 $7,000



Table 19. Nationwide MACT Floor Annual Costs for Exi

FACID IlNITID

.V r :-i . • ,

Fadlllty name ‘ -
Unit

number

1 ........... '~1IMACT floor annual testlns costs (Initial and annual teats'
t_________________________ _________________ i

ACl
monitoring

Total MACT 

" floor monltonng
cost. MACT floor lawn stack testing

Initial HCt 
testing

Initial CO 
testing

Initial
metals
testing

|initial PM 
testing

I Initial 
t CDDiCOF

1 testing

tottlal
NO,

testing
Initial SOj 

testing
82 82 Good Samaritan Hospital $1,600 $2,500 metals, CDD/CDF, NOX, S02 $0

J
$0 $14,000 $0 $26,000 $7,000 $7,000

88 88 Medina General Hospital $1,600 jslliiii metals, CDD/CDF, NOX, S02 
(already test for CO and PM)

$0 $0 $14,000 $0 $26,000 $7,000 $7,000

95 95 St Joseph’s Hospital CDD/CDF, NOX, S02 $0 $0 $0 $0 $26,000 $7,000 $7,000

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 $5,100 metals (already test for PM) $0 $0 $14,000 $0 $0 $0 $0

111 111 Wyoming Medical Center $1,600 $8,300 metals, CDD/CDF $0 $0 $14,000 $0 $26,000 $0 $0

86 86 Fairfield Medical Center ^ W0° NOX, S02 $0 $0 $0 $0 $0 $7,000 $7,000

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Units ’^iit«;:-$9J0 NOX, S02 $0 $0 $0 $0 $0 $7,000 $7,000

115 115 Kona Community Hospital $0 metals, NOX, S02 $0 $0 $14,000 $0 $0 $7,000 $7,000
116 116 Yukon-Kuskokwim Delta Regional Hospital $1,300 $6,800 metals $0 $0 $14,000 $0 $0 $0 $0

11

$86,400 $335,100 ■: ■:**?? $o $0 .. $468,000 $133,000
Total medium v~ 117,600 k $110400 •.. ... $0 ^■■•ssr.lo S»L~’ $6

*$364,000

IfoBffifeid
$0

^*1.309
$105,306

--,6W t-1—,• .-..■.':$o
Lr::ilSL$3sstt.

msk
$0
$0

$832,000

Notes:
1. In calculating the total number of limits met for each unit, included only one of the 

Key:
Emissions data unavailable; used average emissions data from similar units

. MACT floor subtotals
‘SlIllMACT floor total



Table 19. Nationwide MACT Floor Annual Costs for Exi

FACID

•

UNHID

liii

number
frfnflvIKy

4|__testing
stack testing 

sg cost

f!

Initial ve 
testing cast

Annual stack 
llliitesiing

Attriual

ft#*!testing

Annual

testing

Annual
HCI

testing

Annual
^opacity

testing

. Total annual 
stack testing 

M cost "..

total MACT 
floor tasting 

cost ;
1 1 Bristol-Myers Squibb Co. $0 $31,333 $200 none $0 $0 $0 $0 $0 $3,462

5 5 Merck & Company, Inc. $0 $26,000 $200 none $0 $0 $0 $0 $0 *2.677

15 15-1 Curtis Bay Energy Unit 1 $0 $36,000 $200 none $0 $0 $0 $0 $0 S3.97S

15 15-2 Curtis Bay Energy Unit 2 $0 $18,667 $200 none $0 $0 $0 $0 $0 *2,071

20 20-1 Fort Detrick Units $0 $36,000 $200 none $0 $0 $0 $0 $0 *3,975

20 20-2 Fort Detrick Unite $0 $36,000 $200 none $0 $0 $0 $0 $0
... .29 29 Hamot Medical Center $0 $0 $200 none $0 $0 $0 $0 $0 122

36 36-1 Merck & Company, Inc. Unit 2 $0 $0 $200 none $0 $0 $0 $0 $0 $22

36 36-2 Merck & Company, Inc. Umt5 $0 $0 $200 none $0 $0 $0 $0 $0 *22

• v
40 40 Charleston Area Medical Center, General Hospital $0 $0 $200 none $0 $0 $0 $0 $0 *22t'SBSlilp

42 42 Stericycle, Inc. $0 $31,333 $200 none $0 $0 $0 $0 $0 MiffiPIfi?

. V

43 43 Boca Raton Community Hospital $0 $36,000 $200 none $0 $0 $0 $0 $0 — U..7,

44 44 Bethesda Memorial Hospital $0 $26,667 $200 none $0 $0 $0 $0 $0 igipjf0

46 46 Holy Cross Hospital $0 $26,667 $200 none $0 $0 $0 $0 $0 , $2,050

48 48 Memorial Regional Hospital $0 $31,333 $200 none $0 $0 $0 $0 $0 ... • *3.462

sillifeisi
51 51 Lakeland Regional Medical Center $0 $26,000 $200 none $0 $0 $0 $0 $0 mus54 54 Bayfront Medical Center $0 $31,333 $200 none $0 $0 $0 $0 $0 *3.462

55 55 St. Joseph's Hospital $0 $31,333 $200 none $0 $0 $0 $0 $0 rT »«2

59 59-1 Stericycle, Inc. Unit 1 $0 $18,667 $200 none $0 $0 $0 $0 $0 |g^*2,071

59 59-2 Stericycle, Inc. Unit 2 $0 $18,667 $200 none $0 $0 $0 $0 $0 *2.071

60 60-1 BMWNC, Inc. Unit 1 $0 $14,000 $200 none $0 $0 $0 $0 $0

65 65-1 Stericycle, Inc. Unitl $0 $18,667 $200 none $0 $0 $0 $0 $0 ’ ' Z. $Z,Q71



Table 19. Nationwide MACT Floor Annual Costs for Exi
■’m'

.FACiD UNHID
Unit

number
opacity
testing

Total Initial 
stack testing 

oust ''*r
InWalVE 

tesUng cost
Annual stack 

tesflng

Annual 
PM . 

tasting

Annual
CO

testing

Annual Annual
opacity..
tasting

Total annual 
stack testing 

cost

Total MACT 
floor testing 

cost
65 65—2 Stericycle, Inc. Unit 2 $0 $18,667 $200 none $0 $0 $0 $0 $0 $2,07-1

71 71 Loyola University Medical Center $0 $26,667 $200 none $0 $0 $0 $0 $0 $2,950

77 77 Parkview Hospital $0 $18,667 $200 none $0 $0 $0 $0 $0

84 84 Mayo Clinic, Waste Management Facility $0 $14,000 $200 none $0 $0 $0 $0 $0

87 87 MedCentral Health System, Mansfield Hospital $0 $36,000 $200 none $0 $0 $0 $0 $0

94 94 Stericycle, Inc. $0 $36,000 $200 none $0 $0 $0 $0 $0 *3.975
98 98-1 University of Texas Medical Branch $0 $26,667 $200 none $0 $0 $0 $0 $0

106 106 Stericycle, Inc. $0 $18,667 $200 none $0 $0 $0 $0 $0 $2,071
109 109 Healthcare Environmental Services Inc. $0 $36,000 $200 none $0 $0 $0 $0 $0 - $3,975

110 110 Stericycle, Inc. $0 $14,000 $200 none $0 $0 $0 $0 $0 f;:J/V$1,559

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 $0 $0 $200 none $0 $0 $0 $0 $0 $22

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 $0 $0 $200 none $0 $0 $0 $0 $0 igmmm

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

$0 $0 $200 none $0 $0 $0 $0 $0 $22

130 130 Department of Veterans Affairs Medical Center $0 $14,000 $200 none $0 $0 $0 $0 $0 $1,559

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

$0 $26,667 $200 none $0 $0 $0 $0 $0 $2,950

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

$0 $26,667 $200 none $0 $0 $0 $0 $0 $2,950

18 18 Franklin Square Hospital Center $0 $31,333 $200 none $0 $0 $0 $0 $0 $3,462

21 21 Washington County Hospital $0 $36,000 $200 none $0 $0 $0 $0 $0 aMteaaags

25 25 Holy Spirit Hospital $0 $36,000 $200 none $0 $0 $0 $0 $0 . $3,975

30 30 Riddle Memorial Hospital $0 $26,667 $200 none $0 $0 $0 $0 $0 . $2,950

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

$0 $14,000 $200 none $0 $0 $0 $0 $0 • $1,559

38 38 Wilkes-Barre General Hospital $0 $22,000 $200 none $0 $0 $0 $0 $0 $2,437

41 41 Thomas Memorial Hospital $0 $14,000 $200 none $0 $0 $0 $0 $0

47 47 Malcolm Randall Veterans Affairs Medical Center $0 $26,667 $200 none $0 $0 $0 $0 $0 $2,950

63 63 St. Jude Children's Research Hospital $0, $26,000 $200 none $0 $0 $0 $0 $0

81 81 South Bend Medical Foundation $0 $31,333 $200 none $0 $0 $0 $0 $0



Table 19. Nationwide MACT Floor Annual Costs for Exi

FACfD

.....■

mm/-., >. ...
lUl
number

■:■■■. .’>i-__ ;_______ _

H
i . Total Initial 

stack testlna, . initial VE. 
testing cost

AwuiJl stack 
testing

Annual

.2.
Annual :

... CO -.c
testing

Annual
HCI

testing

Annual.' 
opacity | 

testing

■ ■■ i.;-;-'1"
Total annual 
stack tasting

Total MACT 
floor testing 
. cost

82 82 Good Samaritan Hospital $0 $36,000 $200 none $0 $0 $0 $0 $0 (3,975

88 88 Medina General Hospital $0 $36,000 $200 none $0 $0 $0 $0 $0 *3.975

95 95 St. Joseph's Hospital $0

______

$26,667 $200 none $0 $0 $0 $0 $0 *2,950

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 $0| $14,000 $200 none $0 $0 $0 $0 $0 *1,559

111 111 Wyoming Medical Center $0 $26,667 $200 none $0 $0 $0 $0 $0 *2.950

86 86 Fairfield Medical Center $0 $9,333 $200 none $0 $0 $0 $0 $0 *1.047

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 $0 $9,333 $200 none $0 $0 $0 $0 $0 *1.047

115 115 Kona Community Hospital $0 $18,667 $200 PM, CO, HCI $12,000 $7,000 $7,000 $0 $17,333 i23EB
116 116 Yukon-Kuskokwim Delta Regional Hospital $0 $14,000 $200 PM, CO, HCI $12,000 $7,000 $7,000 $0 $17,333 $18,892

ITotaliarcw I isiSfraSTSO «..SM *0 MSsMii m *63,576
!If?>pT'S4S6J8T •■SWW.400I $0 ^smo

ikiiyrfo
*50.513

tSSEIO $0 mmm *0 $0 ^ *2.093
.......'■■■■■■■ so isr. $24,000 awis ! . 2 $0| : *34,6671 $38,2971

:"! Jt-'i

Notes:
1. In calculating the total number of limits met for each unit, included only one of the

Emissions data unavailable; used average emissions data from similar units
MACT floor subtotals
MACT floor total



Table 19. Nationwide MACT Floor Annual Costs for Exi

FACID UNITID FaeMtJy name
buy

number

MACTfloor annual recordkeeping and reporting cost# • *-!*»*• -

Total MACT 
floor annualRead

Instruction* :
Performance 

spec te*t

. Notification of 
performance i 

| test I

NotMeatfonof
CMSdemon-

stratkm
Initial test 

report

Annual
test

report

rotalMACT 
i floor record

keeping and 
rapocftlg coati:

1 1 Bristol-Myers Squibb Co. $44 $698 $87 $87 $349 $0

.;f\.
S" i,;f r(;

% Mmm

5 5 Merck & Company, Inc. $44 $698 $87 $87 $349 $0

15 15-1 Curtis Bay Energy Unit 1 $44 $698 $87 $P $349 $0 *1,264

15 15-2 Curtis Bay Energy Unit 2 $44 $698 $87 $87 $349 $0 $1,264

20 20-1 Fort Detrick Units $44 $698 $87 $87 $349 $0 ,2641
H li

20 20-2 Fort Detrick Unit 6 $44 $698 $87 $87 $349 $0 SD ....V..J.J TV'tVAiUr
29 29 Harriot Medical Center $44 $698 $44 $87 $87 $0

.KtJRBa

36 36-1 Merck & Company, Inc. Unit 2 $44 $0 $44 $0 $87 $0 : $174

36 36-2 Merck & Company, Inc. Unit 5 $44 $0 $44 $0 $87 $0 $174

40 40 Charleston Area Medical Center, General Hospital $44 $698 $44; $87 $87 $0 $959

42 42 Stericycle, Inc. $44 $698 $87, $87 $349 $0 0^. ■ .311.264B

43 43 Boca Raton Community Hospital $44 $698 $87 $87 $349 $0

44 44 Bethesda Memorial Hospital $44 $698 $87 $87 $349 $0 fflllt2*1

46 46 Holy Cross Hospital $44 $698 $87 $87 $349 $0

48 48 Memorial Regional Hospital

i

$44 $698 $87 $87 $349 $0

51 51 Lakeland Regional Medical Center $44 $698 $87 $87 $349 $0 $1,264 If;

54 54 Bayfront Medical Center $44 $698 $87 $87 $349 $0 $1,264 ::a

55 55 St. Joseph's Hospital $44 $698 $87 $87 $349 $0 $1,264

59 59-1 Stericycle, Inc. Unit 1 $44 $698 $87 $87 $349 $0 ......■ $1,264

59 59-2 Stericycle, Inc. Unit 2 $44 $698 $87 $87 $349 $0

60 60-1 BMWNC, Inc. Unit 1 $44 $698 $87 $87 $349 $0
:;^;jlf$|84

■ 'A: lAl, '* :

65 65-1 Stericycle, Inc. Unit 1 $44 $698 $87 $87 $349 $0
■ 4 ''



Table 19. Nationwide MACT Floor Annual Costs for Exi
"Sit

FACiD UNITID

' - ^ ■

If Unit
number

"TTiVi.-feorannual rncordkctping and roportlng costs | ' |

ImtrucMono ■ spec tort.-.

Notification of 
performance 
... tost

Notification of 
CMS demon

stration
Initial tost 

raport

Annual 
, tart *. 
raport.

TotaTMACT
floor record- Total MACT

- kasplng and floor annual
reporting coat. ....... coat .

65 65-2 Stericycle, Inc. Unit 2 $44 $698 $87 $87 $349 $0

71 71 Loyola University Medical Center $44 $698 $87 $87 $349 $0

77 77 Parkview Hospital $44 $698 $87 $87 $349 $0

84 84 Mayo Clinic, Waste Management Facility $44 $698 $87 $87 $349 $0

87 87 MedCentral Health System, Mansfield Hospital $44 $698 $87 $87 $349 $0

94 94 Stericycle, Inc. $44 $698 $87 $87 $349 $0
98 98-1 University of Texas Medical Branch $44 $698 $87 $87 $349 $0

106 106 Stericycle, Inc. $44 $698 $87 $87 $349 $0 BET ~
109 109 Healthcare Environmental Services Inc. $44 $698 $87 $87 $349 $0

110 110 Stericycle, Inc. $44 $698 $87 $87 $349 $0

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 $44 $698 $44 $87 $87 $0

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 $44 $0 $44 $0 $87 $0

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

$44 $0 $44 $0 $87 $0 IPiy • ' "

130 130 Department of Veterans Affairs Medical Center $44 $698 $87 $87 $349 $0

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

$44 $698 $87 $87 $349 $0

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

$44 $698 $87 $87 $349 $0

18 18 Franklin Square Hospital Center $44 $698 $87 $87 $349 $0 S1 2841 '1*10488 780

21 21 Washington County Hospital $44 $698 $87 $87 $349 $0

25 25 Holy Spirit Hospital $44 $698 $87 $87 $349 $0

30 30 Riddle Memorial Hospital $44 $698 $87 $87 $349 $0

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

$44 $698

1_____________

$87 $87 $349 $0

38 38 Wilkes-Barre General Hospital $44 $698 $87 $87 $349 $0

41 41 Thomas Memorial Hospital $44 $698 $87 $87 $349 $0

47 47 Malcolm Randall Veterans Affairs Medical Center $44 $698 $87 $87 $349 $0

63 63 St. Jude Children's Research Hospital $44 $698 $87 $87 $349 $0

81 81 South Bend Medical Foundation $44 $698 $87 $87 $349



Table 19. Nationwide MACT Floor Annual Costs for Exi

FACID UNITIO

^- -X X, „ vssx... <5, - ,
y

Unit
number

11

ping and reportf------------------------- -------------;-------rrr----------- r--------

Read
Instructions

Performance
spec test .

Notification of 
perAnmance 

• test

Notification of 
CMS demon

stration
Initial test 

report

« _ ,
Annual

test
rsport

Total MACT
floor rscord- Total MACT: 
keeping tmd. floor annual 

reporting cost cost
82 82 Good Samaritan Hospital $44 $698 $87 $87 $349 $0 asm88 88 Medina General Hospital $44 $698 $87 $87 $349 $0

95 95 St. Joseph's Hospital $44 $698 $87 $87 $349 $0

108 108-1 Rocky Mountam'Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 $44 $0 $87 $0 $349 $0 HMmB
111 111 Wyoming Medical Center $44 $698 $87 $87 $349 $0 • $1^64L.j.

86 86 Fairfield Medical Center $44 $698 $87 $87 $349 $0

129 129 Centers for Disease Control and Prevention-Clifton, 
Building 18

Unit 3 $44; $698 $87 $87 $349 $0

115 115 Kona Community Hospital $44 $698 $87 $87 $349 $1,744 'SiESIXtB
116 116 Yukon-Kuskokwim Delta Regional Hospital $44 $698 $87 $87 $349 $1,744

Total large $1,570 $22,324 %2.Tn .. ...... *0
Total: medium $741 *1.395 $5,930 .■***»! $20 7111- $3,3627157
TbWsmall • $87 *.395 $174 $174 $698 sw«*o roil:His=:5: *2.529|. :.afc4$®®21
Totalsrnall rura $87 $1,39$ $174 *174] »i«!$698 mam Mttiiiiei.'$8,oin • v^nasaal

iTotalnationwtee :__________________________________ J $2,485 - ■.,$36,276= - $4,665 -• « *4,535] $18,051 a%;$3i488 p”"

Notes:
1. In calculating the total number of limits met for each unit, included only one of the

Kev:
____ ] Emissions data unavailable; used average emissions data from similar units

SjslfcSjJ MACT floor subtotals
||j|||j| MACT floor total



Table 20. Nationwide Beyoi^-the-Floor Ca^alCo^s for Existing Sources

PACiO
lllffix*

wmmmmk&sm

5if

lisil

numbs/

■y§ fyr

City Category Existing APCD description
■mm'-

APCD code

1

Maximum 
charge raje 

(Ib/hr)
tow rate 
(dscfm)

Stack gas 
temperature

1 1 Bristol-Myers Squibb Co. Wallingford CT L E Secondary chamber (1800F) and baghouse FF 1,000 1,648 217

5 5 Merck & Company, Inc. Rahway NJ L E Secondary chamber (1500F, 1 sec), partial quench, dry acid gas scrubber 
with dry lime injection, and baghouse

DIFF 799 7,346 246

15 15-1 Curtis Bay Energy Unitl Baltimore MD L E Secondary chamber, dry scrubber, and baghouse with activated carbon 
injection

DIFF 7,083 27,698 296

15 15-2 Curtis Bay Energy Unit 2 Baltimore MD L E Secondary chamber, dry scrubber, and baghouse with activated carbon 
injection

DIFF 7,083 30,578 303

20 20-1 Fort Detrick Umt5 Fort Detrick MD L E Secondary chamber and rotary atomizing wet scrubber WS 1,000 2,424 87

20 20-2 Fort Detrick Unite Fort Detrick MD L E Secondary chamber and rotary atomizing wet scrubber WS 1,000 2,308 92

29 29 Hamot Medical Center Erie PA L E Secondary chamber (2000F, 2 sec), lime injection system, powdered 
activated carbon injection system, baghouse, and vertical upfiow two-stage 
multi-microventuri scrubber system

DIFF/WS 1,060 3,701 122

36 36-1 Merck Si Company, Inc. Unit 2 West Point 
(Upper 
Gwynedd 
Township)

PA L E Secondary/tertiary chamber (2000F, 2 sec), water quench followed by 
sodium bicarbonate injection system with dry reaction chamber and pulse- 
jet baghouse

DIFF 2,000 5,235 358

36 36-2 Merck & Company, Inc. Umt5 West Point 
(Upper 
Gwynedd 
Township)

PA L E Secondary chamber (1800F, 2.2 sec), water quench followed by sodium 
bicarbonate injection system and pulse-jet baghouse

DIFF 3,045 8,119 304

40 40 Charleston Area Medical 
Center, General Hospital

Charleston WV L E Secondary chamber (1800F, 2 sec), dry injection/baghouse scrubber 
system with activated carbon

DIFF 1,000 4,323 312

42 42 Stericycle, Inc. Apopka FL L E Secondary chamber (1800, 1 sec), dry scrubbing system with quench 
chamber, passive absorber, lime and carbon injection, and baghouse.

DIFF 1,900 7,008 327

43 43 Boca Raton Community 
Hospital

Boca Raton FL L E Secondary chamber (1800F, 1 sec) and rotary atomizing wet scrubber 
system with caustic soda injection

WS 730 2,078 91

44 44 Bethesda Memorial
Hospital

Boynton
Beach

FL L E Secondary chamber (1800F, 2 sec) and rotary atomizing scrubber with mist 
eliminator

WS 1,000 4,537 106

46 46 Holy Cross Hospital Fort
Lauderdale

FL L E Secondary chamber (1800F, 1 sec) and venturi scrubber with packed bed 
absorption unit using dilute NaOH

WS 1,300 3,378 124

48 48 Memorial Regional Hospital Hollywood FL L E Secondary chamber (1800F, 1 sec), packed column gas scrubber, and wet 
ESP

WS/WESP 1,800 4,568 143

51 51 Lakeland Regional Medical 
Center

Lakeland FL L E Secondary chamber (1800F, 1 sec), lime injection system, and baghouse DIFF 750 3,323 212
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Table 20. Nat onwide Beyond-the-Floor Capital Costs for Ex sting Sources

-x- '

FACIO UN1TID Facility naffl* ,
Unit

numbar = City Stale Category
New/

Extating

- — ......-

APCD description

*?/ "isllfx

APCD code

fiS|flllRp|*!;

•SS
(tb/fir)

Stock gas 
flowrate
(dscfrn)

Stock, gas

■ fpn:;:

54 54 Bayfront Medical Center St.
Petersburg

FL L E Secondary chamber (1800F, 1 sec) and flux force/condensation collision 
scrubber system using dilute NaOH ws 1,500 2,898 133

55 55 St. Joseph's Hospital Tampa FL L E Secondary chamber (1800F, 1 sec), lime injection, baghouse, and venturi 
scrubber

DIFF/WS 1,500 3,347 400

59 59-1 Stencycle, Inc. Unit 1 Haw River NC L E Secondary chamber (1800F, 1 sec), rapid gas quench system, wet 
scrubber system consisting of a packed bed absorber and venturi scrubber, 
and demister.

ws 1,911 4,002 135

59 59-2 Stericycle, Inc. Unit 2 Haw River NC L E Secondary chamber (1800F, 1 sec), rapid gas quench system, wet 
scrubber system consisting of a packed bed absorber and venturi scrubber, 
and demister.

ws 1,911 3,917 138

60 60-1 BMWNC, Inc. Unit 1 Matthews NC L E Secondary chamber (1641F), dry scrubber with lime and activated carbon 
injection, and baghouse

□ IFF 1,500 6,763 343

65 65-1 Stericycle, Inc. Unit 1 Clinton IL L E Secondary chamber (1800F), venturi scrubber, and condensing absorber WS 1,500 3,304 143

65 65-2 Stericycle, Inc. Unit 2 Clinton IL L E Secondary chamber (1800F), venturi scrubber, and condensing absorber WS 1,500 3,125 141

71 71 Loyola University Medical 
Center

Maywood IL L E Two secondary chambers (1600F), twin rotary atomizer scrubber using
50% caustic solution, and two demister pads ws 1,650 3,526 156

77 77 Parkview Hospital Fort Wayne IN L E Secondary chamber and wet scrubber WS 1,200 2,766 114

84 84 Mayo Clinic, Waste 
Management Facility

Rochester MN L E Secondary chamber (1800F, 1 sec) and baghouse with lime and carbon 
injection

DIFF 2,000 6,516 294

87 87 MedCentral Health System, 
Mansfield Hospital

Mansfield OH L E Secondary chamber (1800F, 2 sec) and baghouse with lime and carbon 
injection system

DIFF 600 2,351 260

94 94 Stericycle, Inc. Warren OH L E Secondary chamber (1800F, 2 sec), wet scrubber WS 1,400 2,737 138

98 98-1 University of Texas Medical 
Branch

Galveston TX L E Secondary chamber, packed tower, and venturi scrubber with activated 
carbon injection

WS 1,500 4,534 111

106 106 Stericycle, Inc. Kansas City KS L E Secondary chamber (1800F, 2 sec), wet scrubber ws 1,500 3,590 152

109 109 Healthcare Environmental 
Services Inc.

Fargo ND L E Secondary chamber (1800F) and dry scrubber/baghouse system with lime 
and carbon injection

DIFF 1,686 4,478 302

110 110 Stericycle, Inc. North Salt 
Lake

UT L E Secondary chamber (1834F), carbon injection system, ESP, dry scrubber, 
and wet gas absorber

DI-ESP/WS 1,935 6,291 126
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Table 20. Nationwide Beyond-the-Floor Capital Costs for Existing Sources

"facsT
UNHID facility name

Sis
number

feflB
ISgfSBp:

lille:
Category

Now.
Existing AMMilScrlption

V \ •
APCD<fcde

.............

Maximum 
charge rate 
‘ (IWhr)

Stack gas

Kdscfm)
temperature

120 120-1 Waste Management 
Resource Recovery and 
Recycling Center

Unit 1 Anahuac TX L N Secondary chamber, baghouse with virgin lime injection, urea injection, and 
activated carbon injection

DIFF 4,167 10,031 296

120 120-2 Waste Management 
Resource Recovery and 
Recycling Center

Unit 2 Anahuac TX L N Secondary chamber, baghouse with virgin lime injection, urea injection, and 
activated carbon injection

DIFF 4,167 9,028 291

125 125 East Carolina University, 
Health Sciences Campus, 
HSC Utility Plant

Greenville NC L N Secondary chamber (1985F), rotary atomizing wet scrubber (with NaOH 
scrubbing medium), carbon bed adsorber, HEPA filtering system, and heat 
recovery system

HEPA/CA/WS 1,000 3,124 125

130 130 Department of Veterans 
Affairs Medical Center

Miami FL L E Secondary chamber (1800F, 1 sec), venturi scrubber, and packed tower 
absorber

WS 1,000 6,422 155

13 13 University of Maryland at 
Baltimore, Environmental 
Health and Safety Facility

Baltimore MD M E Secondary chamber (1832F) and venturi caustic scrubber with packed-bed 
scrubber

WS 500 1,972 189

16 16 Johns Hopkins Medical 
Institute, Department of 
Health, Safety, and 
Environment

Baltimore MD M E Secondary chamber (1800F) and venturi wet scrubber followed by 
saturation chamber and mist eliminator

WS 320 1,890 179

18 18 Franklin Square Hospital 
Center

Baltimore MD M E Secondary chamber (1800F) and venturi scrubber followed by quench 
chamber and mist eliminator

WS 500 2,999 54

21 21 Washington County
Hospital

Hagerstown MD M E Secondary chamber and venturi caustic scrubber WS 500 1,834 112

25 25 Holy Spirit Hospital Camp Hill PA M E Secondary chamber (1800F) and venturi scrubber with prequench and 
NaOH injection

WS 500 1,702 99

30 30 Riddle Memorial Hospital Media PA M E Secondary chamber (1800F, 2 sec), caustic packed tower scrubber, and 
high pressure venturi, with activated carbon injection

WS 500 1,730 239

34 34 Pennsylvania State 
University, Animal
Diagnostic Lab Incinerator

State
College

PA M E Secondary chamber (1900F) and rotary atomizing wet scrubber with 
demister

WS 500 2,117 175

38 38 Wilkes-Barre General 
Hospital

Wilkes-
Barre

PA M N Secondary/tertiary chambers (1800F, 2.85 sec) and dry scrubber/baghouse 
with lime and activated carbon injection

DIFF 400 2,063 274

41 41 Thomas Memorial Hospital South
Charteston

WV M E Secondary chamber (1800F) and venturi packed tower wet scrubber with 
caustic injection

WS 470 1,526 146

47 47 Malcolm Randall Veterans 
Affairs Medical Center

Gainesville FL M E Secondary chamber (1800F, 1 sec) and wet scrubber with caustic soda 
injection

WS 495 1,645 115

63 63 St. Jude Children's
Research Hospital

Memphis TN M E Secondary chamber (1528F) and baghouse with sodium bicarbonate and 
carbon injection

DIFF 500 2,333 276
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Table 10. Nat onwide Beyond-the-Floor Capital Costs for Ex sting Sources

FACID UNIT1D Facility name
Unit

number City State Category

"riir

HS*I
Existing

____ 1
"l/v jUpr

.. . APCD description •• f

Maximum
IfilliKte

Stack gas
temperature

(b«2!b3E;*.
81 81 South Bend Medical 

Foundation
South Bend IN M E Secondary chamber and wet scrubber ws 470 2,325 121

82 82 Good Samaritan Flospital Vincennes IN M E Secondary chamber and multi-chamber spray scrubber ws 500 1,352 128

88 88 Medina General Hospital Medina OH M E Secondary chamber (1800F, 1 sec) and wet scrubber ws 300 1,153 100

95 95 St, Joseph's Hospital Marshfield Wl M E Secondary chamber (1800F), quench tower, and baghouse with 
lime/carbon injection

DIFF 500 1,634 223

108 108-1 Rocky Mountain 
Laboratories, National 
Institute of Allergy and 
Infectious Diseases

Unitl Hamilton MT M E Secondary chamber and wet scrubber WS 500 1,790 112

111 111 Wyoming Medical Center Casper WY M E Secondary chamber and wet scrubber WS 400 1,505 130

86 86 Fairfield Medical Center Lancaster OH s E Secondary chamber (1800F, 1 sec) and wet scrubber ws 95 1,095 97

129 129 Centers for Disease Control 
and Prevention-Clifton, 
Building 18

Unit 3 Atlanta GA s N Secondary chamber (1800F, 1.68 sec) and rotary atomizing wet scrubber ws 120 715 163

115 115 Kona Community Hospital Kealakekua HI SR E Secondary chamber (1900F, 2 sec), no APCD cc 200 684 1,787

116 116 Yukon-Kuskokwim Delta 
Regional Hospital

Bethel AK SR E Secondary chamber, no APCD cc 50 559 1,457

Tofaffarg
•Total Draw; (limit;

■F-, . V'
Totalslallrural ; rJir
Tofat nationwide

■ Emissions data unavailable; used average emissions data from similar units (size, APCD) to estimate emissions 
Beyond-the-floor subtotals 
Beyond-the-floor total

Note.
In calculating the total number of BTF limits met for each unit, included only one of the CDD/CDF BTF limits (total or TEQ), depending on which BTF limit was met.
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Table 20. Nati
.--v

amssi : IBeyond-Uie-fioor emission limits
IS

IF ACID IMhS5)

Estimated
Hci Mact

:.flqor level, 
(ppmvd).

CO MACT 
floor lovel 
(ppmvd).

s
IPlIs

itiill

ippmvd)

Hg MACT 
floor level 
(ppmvd)

aiMtlBif

floor level 
fnnmvril

CDD/CDF
ilipiipi-'

li«is

(ppmvd)

NO* MACT 
floor level 
(ppmvd)

ISO, MACT 
floor level! 
(ppmvd) ,

HCI BTF limit- 
99'-., UCL 

‘ (ppmvd) ;■

1 o ■;r ' 1
ICO BTF llmit- 

99‘1 UCL 
(ppmvd)

Pb BTF llmlt- 
99% UCL 

(mg/dscm),
1 1 2,072 6.60 0.983 0.0360 0.00364 0.000695 0.00180 9.30 0.0540 119 9.00 5.1 11 0.00069

5 5 4,321 1,157 0.780 1.41 0.0155 0.00265 0.00353 0.00330 9.30 0.0540 112 2.72 5.1 11 0.00069

15 15-1 8,736 20,729 6.60 1.26 0.00504 0.000887 0.0180 0.00823 9.30 0.0540 140 9.00 5.1 11 0.00069

15 15-2 8,736 20,729 6 60 2.91 0.00769 0.00130 0.0180 0.00407 5.47 0.0540 140 9.00 5.1 11 0.00069

20 20-1 1,300 436 0.190 0.871 0.0360 0.00920 0.00324 0.00721 9.30 0.0540 121 2.85 5.1 11 0.00069

20 20-2 1,300 436 0.353 1.17 0.0360 0.00867 0.00771 0.00775 9.30 0.0540 121 2.85 5.1 11 0.00069

29 29 2,080 739 6.60 2.60 0.00675 0.00119 0.00400 0.00174 7.72 0.0540 131 2.78 5.1 11 0.00069

36 36-1 865 580 4 22 2.46 0.00115 0.000853 0.00305 0.00156 3 71 0.0442 99.8 1.13 5.1 11 0.00069

36 36-2 5,753 5,868 3.75 1.07 0.0109 0.00242 0.0141 0.00255 6.78 0.0540 94.4 2.35 5.1 11 0.00069

40 40 1,248 418 6.60 11.0 0.00468 0.00186 0.00418 0.00106 1.31 0.0153 92.7 2.07 5.1 11 0.00069

42 42 7,951 5,061 6.60 10.7 0.0360 0.00886 0.0132

!

0.00203 9.30 0.0540 140 1.50 5.1 11 0.00069

43 43 8,736 2,136 0.986 6.46 0.0360 0.00537 0.0119 0.0104 9.30 0.0540 121 2.85 5.1 11 0.00069

44 44 3,024 1,013 0.608 2.74 0.0360 0.00920 0.0180 0.00960 9.30 0.0540 88.3 4.62 5.1 11 0.00069

46 46 2,964 1,291 1.18 4.91 0.0360 0.00920 0.0180 0 0103 9.30 0.0540 67.9 1.16 5.1 11 0.00069

48 48 4,992 3,010 1.02 1.17 0.0360 0.00560 0.00374 0.00973 9.30 0.0540 140 3.41 5.1 11 0.00069

51 51 6,247 1,570 2.68 6.35 0.0348 0.00365 0.00244 0.00254 9.30 0.0540 77.1 2.13 5.1 11 0.00069

Page 108



Table 20. Nati

FACID UNITID
Operating 

Knurs (hr/yr)

Estlmataifl 
annual 

throughput 
!‘py)'

MACT floor omission lovols ... -

HCtMACT 
floor fovel
<PP»ivd>

CO MACT 
floor level 
fppmvd}

PbMACT 
floor level 
(ppmvd)

CdMACT 
floor level 
(ppmvd)

Hg MACT 
floor level 
(ppmvd)

pm Milr

floor level
itPPMrVw/

^______
mm*-

jjggt;
NOx MACT 
floor level 

= (ppmvd)

SOj MACij 

floor level 
::’(Pfot#^ #(ppm*fttf

CO BTF limit- PbBTF limit-:.

54 54 3,352 1,684 0.947 9.36 0.0360 0.00379 0.00128 0.00543 9.30 0.0540 140 1.25 5.1 11 ! 0.00069

55 55 8,008 4,024 6.60 5.85 0.0360 0.00205 0.00730 0.00111 9.30 0.0540 123 2.52 5.1 11 0.00069

59 59-1 8,400 5,378 4.24 3.95 0.0360 0.00920 0.0180 0.00714 2.82 0.0540 121 2.85 5.1 11 0.00069

59 59-2 8,400 5,378 3.88 4.61 0.0360 0.00920 0.0180, 0.0102 5.48 0.0540 121 2.85 5.1 11 0.00069

60 60-1 7,456 3,747 6.60 11.0 0.00335 0.000532 0.0180 0.00504 6.10 0.0540 104 7.03 51 11 0.00069

65 65-1 7,665 3,852 1.12 11.0 0.0360 0.00572 0.0180 0.00921 1 24 0.0105 121 2.85 5.1 11 0.00069

65 65-2 7,558 3,798 1.43 5.77 0.0360 0 00920 0.0180 0.00878 0.837 0.0126 121 2.85 5.1 11 0.00069

71 71 4,800 2,653 2.22 7.07 0.0360 0.00920 0.0180 0.0105
j

9.30, 0 0540 107 0.82 5.1 11 0.00069

77 77 8,395 3,375 2.68 5.90 0.0360 0.00920^ 0.00623 0.0109 7.10 0.0540 121 2.85 5.1 11 0.00069

84 84 6,240 4,181 6.60 2.24 0.0360 0.00920 0.0180 0.0110 0.357 0.0117 140 1.45 5.1 11 0.00069

87 87 3,120 627 6.60 4.81 0.0360 0.00113 0.00898 0.00357 9.30 0.0540 121 9.00 5.1 11 0.00069

94 94 7,904 3,707 0.661 4.45 0.0360 0 00524 0.0180 0.00617 9.30 0 0540 121 2.85 5.1 11 0.00069

98 98-1 5,328 2,677 2.12 1.73 0.0360 0.00298 0.0180 0.0110 9.30 0.0540 78.9 1.12 5.1 11 0.00069

106 106 8,760 4,402 0.567 4.62 0.0360 0.00396 0.0180 0.00828 2.40 0.0176 121 2.85 5.1 11 0.00069

109 109 1,872 1,057 6.60 11.0 0.0171 0.00296 0.0180 0.00611 9.30 0.0540 140 9.00 5.1 11 0.00069

110 110 7,309 4,738 3.93 7.39 0.0309 0.00214 0.0180 0.00449 3.37 0.0540 140 3.35 5.1 11 0.00069
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Table 20. Nati

Estlfflitcd 
..annual . 

throughput
(tpy)..

MACT floor jmiMlan lovel* m's. *->• . •• Bevond’the.floor emission limits.'.

FACID UNHID

mmm

Operating 
hours (hrfyr)

HCIMApT 
floor level 
(ppmvfi)

CO MACT 
floor level 
(ppmvd)

■Pb MACT 
floor level 
(ppmvd)

Cd MACT 
floor level 
(ppmvd)

(ig MACT 
floor level 
(ppmvd)

PM MACT 
floor level 
(ppmvd)

■ ■

CDD/CDF 
MACT floor 

lovel (ppmvd)

. ..

floor level 
(ppmvd)

NOx MACT 
floor level 

l ppmvd)

SO, MACT 
floor level 
(ppmvd)

HCIBTF limit- 
' 99%UCl 

(ppmvd)

CO BTF limit- 
99% UCL 
(ppmvd)

PbBTFIImlt- 
99% UCL 

(mg/dsem)
120 120-1 7,896 11,022 6.60 3.96 0.0187 0.00132 0.0130 0.00702 0.498 0.00807 72.4 1.21 5.1 11 0.00069

120 120-2 7,896 11,022 5.30 2.86 0.00778 0.000889 0.00559 0.00947 0.152 0.00378 88.4 0.462 5.1 11 0.00069

125 125 625 209 1.58 10.7 0.000296 0.000106 0.00164 0.00323 0.380 0.00532 66.9 1.45 5.1 11 0.00069

130 130 4,160 1,394 6.60 1.00 0.0360 0.00564 0.00542 0.0110 0.665 0.0160 81.5 7.58 5.1 11 0.00069

13 13 1,440 241 0.708 1.50 0.0180 0.0130 0.0250 0.0126 0.850 0.0200 100 0.469 7.7 1.8 0.018

16 16 1,350 145 1.39 5.50 0.0180 0.0130 0.00395 0.0200 0.850 0.0200 87.9 2.88 7.7 1.8 0.018

18 18 5,408 906 1.48 5.36 0.0180 0.0130 0.00270 0.0200 0.850 0.0200 84.7 4.20 7.7 1.8 0.018

21 21 2,496 418 6.26 5.50 0.0180 0.0130 0.000836 0.0197 0.850 0.0200 105 3.52 7.7 1.8 0.018

25 25 3,944 661 0.736 1.88 0.0180 0.0130 0.00346 0.0164 0.850 0.0200 105 3.52 7.7 1.8 0018

30 30 2,920 489 2.10 1.41 0.0180 0.00366 0.0108 0.0124 0.850 0.0200 124 0.336 7.7 1.8 0.018

34 34 1,022 171 1.27 2.11 0.0180 0.00408 0.00124 0.0200 0.0973 0.00291 105 1.22 7.7 1.8 0.018

38 38 4,472 599 7.70 2.08 0.00406 0.00106 0.00927 0.00399 0.850 0.0200 105 1.90 7.7 1.8 0.018

41 41 2,080 327 2.62 0.946 0.0180 0.0130 0.0250 0.0200 0.175 0.00424 94.4 2.46 7.7 1.8 0.018

47 47 1,664 276 4.69 5.50 0.0180 0.0130 0.0195 0.0173 0.850 0.0200 148 2.54 7.7 1.8 0.018

63 63 1,050 176 7.70 0.679 0.00485 0.00152 0.00361 0.00505 0.850 0.0200 131 2.02 7.7 1.8 0.018
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Table 20. Nati
EZHK-SI BttamdjgMMlaiiHtjemission limits^

FACIO UNITID
Operating

hoarrttttfyr)

Estimated
"’•sljlBaHi

throughput
«py)

HCI MACT 
floor level 
fppmvd)

CO MACT 
floor level 
(ppmvd)

floor level 
(ppmvd)

floor level 
(ppmvd)

Hg MACT 
floor level 
(ppmvd)

PM MACT 
floor ievebj 
(ppmvd) 1

jllllllpor
level(ppmvd)

TEQ MACT 
floor level 

: (ppmvd)

NOx MACT 
fleer level 
(ppmvd)

SO»MACT 
fleer level

sa(ppmvd)a

Hd BTF Hmlt- 
99% UCl 

*{ppmvd^w

COfiTFHmlt- 
99% UCL 
(ppmvd)

PUBTFlfmlt- 
99% UCL 

(mgfdscm)
81 81 2,028 319 7.70 2.06 0.0180 0.00176 0.0250 0.0116 0.850 0.0200 15.0 4.20 7.7 1.8 0.018

82 82 2,574 431 1.58 1.91 0.0180 0.00336 0.00251 0.0137 0.850 0.0200 105 3.52 7.7 1.8 0.018

88 88 3,016 303 3.29 5l0 0.0180 0.0109 0.00716 0.0200 0.850 0.0200 105 3.52 7.7 1 8 0.018

95 95 1,404 235 5.27 2.15 0.00397 0.00128 0.00254 0.00294 0.850 0.0200 105 1.96 7.7 1.8 0.018

108 108-1 1,248 209 0.455 1.97 0.0180 0 00773 0.00312 0.0200 0.206 0.00300 128 0.932 7.7 1.8 0.018

111 m 989 133 1 17 3.28 0.0180 0.0130 0.0237 0.00336 0.850 0.0200 141 1.80 7.7 1.8 0.018

86 86 5,018 160 1,03 2.27 0.161 0.00256 0.0114 0.0137 2.89 0.0130 105

i

3.52 7.7 1.8 0.018

129 129 2,920 117 1.30 12.1 0.0727 0.00545 0.00292; 0.00760 2.89 0.00453 105 3.52 7.7 1.8 0.018

115 115 1,430 96 135 7.00 0.226 0.0380 0.00158 0.0128 29.6 0.618 95.1 3.52 15 20 0.31

116 116 1,560 26 298 5.41 0.226 0.0380 0.00510 0.0162; 125 2.52 95.1 22.6 15 20 0.31

,U* • -V y'- ’
Total medium
Total email: ''

Total small rural : ■
Total nationwide

Emissions
Beyond-th(
Beyond-thi

Note:
In calculating the tota
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Table 20. Nati
m

FACIP
B': .... ,

UNITID
99% UCU ■ 

(mg/dscm)

Hg BTpilllt* 

99% UCL 
(mg/dscnfi)'

PMBTFHmlt* 
99% UCL

BTF Ifmlt-
WBWK

(ngidscir)

aBBi

llmit-99%
Jilpl

(ng/dscm)

illlBtfc

llmlt-99%
UCL (ppmvd]

lii,cL
(ppmvdl •

Meets HCi 
BTF limit-

isetsCO
MWj

99% UCL

Meets PP
SK

ilMilld

fir'r
,99% UCL

iyataKBtl'

Meets Hg 
fTF limit- 
99%..UCL

Meets PM 
BTF limit- 
99* UCL

TMiSJ* 
CpDiCDF 
BTF iimit-

Meets TEQ

liiici-v

Meets NOX
jnpwt/

1 1 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0; 0 1 1 1 0 1

5 5 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 1

15 15-1 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 0 1 0 0

15 15-2 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 1 11 0 0

20 20-1 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 1

20 20-2 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 1

29 29 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 1 1 0 0

36 36-1 0.00013

!

0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 1

36 36-2 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 1

40 40 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 1 1 1 1

42 42

I

0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 1 1 0 0

43 43 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 0 1

44 44 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 0 1

46 46 0 00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 0 1

48 48 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 0 0

51 51 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 1
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Table 20. Nati

SSBI
tmmo

■. 1 =yoM

CdBTPHmlt- 
99%UCL 

(mg/dscm) ■

Hjj BTF llmfc 
99% UCL 

(mgMscm]

ffM BTF limit. 
99% UCL 
(gndscf) |

CPD/CDF 
BTFUmlt- 
99% UCL

TEQ BTF 
llmlt-99% 

UCL
(ng/dsem}

Tw . • i-.:jy
ri«JXBTF^
llmlt-99%

iliLipgmii

■ ;
S02 BTF IlnjH 
. ,99% UCL*

Meets HCI 
BTF limit- 
99% UCL

MeeUCO
BTFKmlt.

MeetsPb
BfF limit-
'Must,

■MlWitf! iMeets Hg 
BTF limit. 
99%UCL

Ills5 PM
feg

fe
Meets TEQ 
BTF llmlt- 
99% UCL

' ■ ■ Ar".#

BTF llrM lt-
.mUCLi

54 54 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 1 1 1 0 0

55 55 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 i 0 0 0 1 1 0 1

59 59-1 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 1

59 59-2 0 00013 0.0013 0.0080 9.3 0 035 130 1.6 1 1 0 0 0 0 1 0 1

60 60-1 0.00013 0.0013 0.0080 93 0.035 130 1.6 0
I

1 0 0 0 1 1 0 1

65 65-1 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 1 1

65 65-2 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1:
i

1 0 0 0 0 1 1 1

71 71 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 0 1

77 77 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 0 1

84 84 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 0 1 1 0

87 87 0 00013 0.0013 0.0080 9.3 0 035 130] 1.6 0 1 0 0 0 1 1 0 1

94 94 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 ! 1

98 98-1 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 0 ; 1

106 106 0.00013 0 0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 1 1

109 109 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 1 1 0 0

110 110 0 00013 0 0013 0.0080 9.3 0.035 130 1 6 1 1 0 0 0 1 1 0 0
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Table 20. Nati

FACID UNHID'

Masts BTF Irriit (0 * no, 1 ® yes)

CdfiTF limit- 
. 99*. UCL " 
(mg/dsem)

Hg BTFIImit-

(ma/ds<m).

PM BTFIJmlt- 
99% UCL

CDD/CDF 
BTF llmlt- 
99% UCL 
(n'g/d>cm]

TEQBTh
llmlt-93%

UCL.
(ng/dsem)

NOX BTF 
llmlt-99% 

UCL (ppmvd)

302 BTF limit 
99% UCL 
(ppmvd)

Masts HC1 
BTF limit. 
99% UCL

Meets CO 
BTF limit- 
99% UCL

Meets Pb 
BTF llmlt- 
99% UCL

Meets Cd 
BTF limit. 
99% UCL

Meets Hg 
BTF llmlt- 
99% UCL

Meets PM 
BTF llmlt- 
99% UCL

Meets 
CDO/CDF 
BTF llmit- 
99% UCL

Meets TEQ 
BTF limit- 
99% UCL

Meets NOX 
BTF llmlt- 
99% UCL '

120 120-1 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 1 1 1 1

120 120-2 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 0 1 1 1

125 125 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 1 1 0 1 1 1 1

130 130 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 0 1 1 1

13 13 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 1 1 0 0 0 0 0 0

16 16 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 0 0 0 0 0 0

18 18 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 0 1 0 0 0 0

21 21 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 0 1 0 0 0 0

25 25 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 0 1 0 0 0 0

30 30 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 1 1 1 0 0 0 0 0

34 34 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 1 1 0 1 1 0

38 38 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 1 0 1 0 0 0

41 41 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 1 1 0 0 0 1 1 0

47 47 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 0 0 0 0 0 0

63 63 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 1 1 1 0 1 0 0 0
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Table 20. Nati

FACID UNITID

Meets BTF limit <o» n«>ti«yes?. - _______. f..— •>„

Cd BTF llmlt- 
99% UCL 

"(mg/dscm)“

Hg BTF llmlt- 
99% UCL -i 

(mg/dscm)

**,?•&>.* fl*. * ^
Tar

(grldscf)

COD/CDF 
BTF limlt- 
99% UCL 
(ng/dscm)

TEQ BTF 
llmlt-99%

{neimm}

NOX BTF 
ttmtt-99% 

UCL{ppmvd)

302 BTF limit 
99% UCL 
(ppmvd)

Meets HC1 
BTFIImlt- 
99% UCL

Meets CO 
BTF llmlt- 
99% UCL

Moots Pb 
BTF limit- 
99% UCL

Meets Cd 
BTF llmlt- 
99% UCL

Meets Hg 
BTF limit- 
99% get.

Meets PM 
BTF limlt- 
99% UCL

.Meets;,:5 
CBD/COF 
BTF limlt- 
99% UCL

Meets TEQ 
BTF liinit- 
99% UCL

Meets NOX 
BTFHmit- 
99% UCL

81 81 0.0098 0 0035 0.0095 0.47 0.014 67 1.4 1 0 1 1 0 0 0 0 1

82 82 0.0098 0.0035 0 0095 0.47 0 014 67 1.4 1 0 1 1 1 0 0 0 0

88 88 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 0 0 0 0 0 0

95 95 0.0098 0.0035 0.0095 0.47 0.014 67 1 4 1 0 1 1 1 1 0 0 0

108 108-1 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 1 1 0 1 1 0

m m 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 0 0 1 0 0 0

86 86 0.0098 0.0035 0.0095 0.47 0.013 67 1.4 1 0 0 1 0 0 0 1 0

129 129 0.0098 0.0035 0.0095 0.47 0.013 67 1.4 1 0 0 1 1 1 0 1 0

115 115 0.017 0.0051 0 029 16 0.013 67 1.4 0 1 1 0 1 1 0 0 0

116 116 0.017 0.0051 0.029 16 0.013 67 1.4 0 1 1 0 1 1 0 0 0

Total large
Total medium ~ >5 U.. • . r * . .* e .♦* - , . -• . •
Total smalt - • . ** * y ‘ -- ' y-v. - ; • -y ’

Total small rural • * . . . ' - “ ,v*
Total nationwide

Emissions
Beyond-th<
Beyond-th<

Note.
In calculating the tota
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Table 20. Nati
Percent improittaiiratitWwitro) measure needed to meet BTF.IImlt

mlkm
«rtf itmit*;

llllBlif
MAPT flnnr

-BTFHCt%
" ■ MV

BTP.CO%
liBliBIlS

MApT flAfti-
iteBTP.PbW '■ Beyond-ths*

firfinr PK

Hiisii
jmprovemeril 

Needed .

Beyond-the-

FAC1D WNlflD 89% UCt 89% UCL iiltcintrolfi j§3S|SP|g|§; control
PWjfWmflUW1 ■ i;

floor CO coma
. 1 • H vvfk-'- HTipf vVOniUlli:

"Npedod mmmsM
•x- wiMv iy nyvr ■
. Cd.wntrol

TIVUI VM
control ’i;’:

1 1 0 5 add packed- 
bed scrubber

29% add caustic none -91% no additional 
control

replace FF 5117% improve FF 
performance

none 2700% improve FF 
performance

5 5 0 5 none -85% no additional 
control

none -87% no additional 
control

none 2144% replace FF none 1941% replace FF

15 15-1 0 2 add packed- 
bed scrubber

29% add caustic none -89% no additional 
control

none 630% replace FF none 582% replace FF

15 15-2 0 3 add packed- 
bed scrubber

29% add caustic none -74% no additional 
control

none 1015% replace FF none 901% replace FF

20 20-1 0 5 none -96% no additional 
control

none -92% no additional 
control

add FF 5117% improve FF 
performance

increase 
scrubber hp

6977% improve FF 
performance

20 20-2 0 5 none -93% no additional 
control

none -89% no additional 
control

add FF 5117% improve FF 
performance

none 6567% improve FF 
performance

29 29 0 3 add packed- 
bed scrubber

29% add caustic none -76% no additional 
control

none 879% replace FF none 819% replace FF

36 36-1 1 6 none -17% no additional 
control

none -78% no additional 
control

none 66% improve FF 
performance

none 556% improve FF 
performance

36 36-2 0 5 none -26% no additional 
control

none -90% no additional 
control

none 1481% replace FF none 1764% replace FF

40 40 0 4 add packed- 
bed scrubber

29% add caustic increase 
natural gas

0% no additional 
control

none 579% replace FF none 1327% replace FF

42 42 1 4 add packed- 
bed scrubber

29% add caustic none -3% no additional 
control

improve FF 
performance

5117% replace FF none 6714% replace FF

43 43 0 4 none -81% no additional 
control

none -41% no additional 
control

add FF 5117% improve FF 
performance

none 4034% improve FF 
performance

44 44 0 4 none -88% no additional 
control

none -75% no additional 
control

add FF 5117% improve FF 
performance

increase 
scrubber hp

6977% improve FF 
performance

46 46 1 5 none -77% no additional 
control

none -55% no additional 
control

add FF 5117% improve FF 
performance

add FF 6977% improve FF 
performance

48 48 0 3 none -80% no additional 
control

none -89% no additional 
control

add FF 5117% improve FF 
performance

none 4211% improve FF 
performance

51 51 0 5 none -47% no additional 
control

none -42% no additional 
control

none 4945% replace FF none 2707% replace FF
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Table 20. Nati
ParcentlmproWmbntandcoiUrol measure needed to meet! ¥F limit

S02 
BTF limit-

Total BTF 
limits met* NlACT floor improvement

Beyond-the- 
' (oor HCI M ACT floor

BTFCO%
Improvement ' Beyond»tha« M ACT floor

BTF Pb %
Improvement

>#0y&nd-flte-
Improvement

‘Boyond-the-
^..floorJJd

Mm UNHID 99% UO. m&Mtm HCI control Neotiod control CO control NwderJ floor CO control Pb control £ Needed control Dd control Needed oontrol
54 54 1 6 none -81% no additional 

control
none -15% no additional

control
add FF 5117% improve FF 

performance
none 2819% improve FF 

performance

55 55 0 4 add packed- 
bed scrubber

29% add caustic none -47% no additional 
control

replace FF 5117% improve FF 
performance

none 1474% improve FF 
performance

59 59-1 0 5 none -17% no additional 
control

none -64% no additional 
control

add FF 5117% improve FF 
performance

add FF 6977% improve FF 
performance

59 59-2 0 4 none -24% no additional 
control

none -58% no additional 
control

add FF 5117% improve FF 
performance

add FF 6977% improve FF 
performance

60 60-1 0 4 add packed- 
bed scrubber

29% add caustic increase 
natural gas

0% no additional 
control

none 385% replace FF none 309% replace FF

65 65-1 0 4 none -78% no additional 
control

increase 
natural gas

0% no additional 
control

add FF 5117% improve FF 
performance

none 4298% improve FF 
performance

65 65-2 0 4 none -72% no additional 
control

none -48% no additional 
control

add FF 5117% improve FF 
performance

increase 
scrubber hp

6977% improve FF 
performance

71 71 1 5 none -57% no additional 
control

none -36% no additional
control

add FF 5117% improve FF 
performance

add FF 6977% improve FF 
performance

77 77 0 4 none -47% no additional 
control

none -46% no additional 
control

add FF 5117% improve FF 
performance

add FF 6977% improve FF 
performance

84 84 1 3 add packed- 
bed scrubber

29% add caustic none -80% no additional 
control

replace FF 5117% improve FF 
performance

improve FF 
performance

6977% improve FF 
performance

87 87 0 4 add packed- 
bed scrubber

29% add caustic none -56% no additional 
control

improve FF 
performance

5117% replace FF none 772% replace FF

94 94 0 5 none -87% no additional 
control

none -60% no additional 
control

add FF 5117% improve FF 
performance

none 3932% improve FF 
performance

98 98-1 1 5 none -58% no additional 
control

none -84% no additional
control

add FF 5117% improve FF 
performance

none 2193% improve FF 
performance

106 106 0 4 none -89% no additional 
control

none -58% no additional 
control

add FF 5117% improve FF 
performance

none 2947% improve FF 
performance

109 109 0 3 add packed- 
bed scrubber

29% add caustic increase 
natural gas

0% no additional 
control

none 2373% replace FF none 2173% replace FF

110 110 0 4 none -23% no additional 
control

none -33% no additional 
control

none 4374% add FF none 1543% add FF
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Table 20. Nati
■ >.■ ■ [2SSIM® itrol measure nc IPPif;,'. '“J j

FACIO UNHID ISl 1111111

limits met* 
99% UCL

■ ■ iV ■

MACT floor 
HCI control

BTFHCI*
Improvement

Needed

8eyond-the- 
flOOrHCl ' 
Control ■;.?«

uArytloor
•. • eieewi

CO control Needed j floor CO control
alliSSfetlfl.
: Fb control

*

litflfUUU

Beypnd-the-: 
floor Pb 
control

.

MACT floor 
Cd control'

Improvement 
Needed C

Beyond-the- 
floor Cd 
control

120 120-1 1 5 add packed- 
bed scrubber

29% add caustic none -64% no additional 
control

none 2606% replace FF none 918% replace FF

120 120-2 i 4 none 4% add lime none -74% no additional 
control

none 1027% replace FF none 584% replace FF

125 125 1 8 none -69% no additional 
control

none -3% no additional 
control

none -57% none none -19% none

130 130 0 3 add caustic 29% add more 
caustic

none -91% no additional 
control

increase 
scrubber hp

5117% add FF none 4239% add FF

13 13 1 4 none -91% no additional 
control

none -17% no additional 
control

add FF 0% no additional 
control

add FF 33% improve FF 
performance

16 16 0 2 none -82% no additional 
control

secondary
chamber
retrofit

206% add natural gas add FF 0% no additional 
control

add FF 33% improve FF 
performance

18 18 0 3 none -81% no additional 
control

none 198% secondary 
chamber retrofit

add FF 0% no additional 
control

add FF 33% improve FF 
performance

21 21 0 3 none -19% no additional 
control

increase 
natural gas

206% secondary 
chamber retrofit

add FF 0% no additional 
control

increase 
scrubber hp

33% improve FF 
performance

25 25 0 3 none -90% no additional 
control

none 4% add natural gas add FF 0% no additional 
control

add FF 33% improve FF 
performance

30 30 : 1 5 none -73% no additional 
control

none -21% no additional 
control

add FF 0% no additional 
control

none -63% none

34 34 : 1 6 none -83% no additional 
control

none 17% add natural gas add FF 0% no additional 
control

none -58% none

38 38 0 4 add lime 0% no additional 
control

none 16% add natural gas none -77% none none -89% none

41 41 0 4 none -66% no additional 
control

none -47% no additional 
control

add FF 0% no additional 
control

add FF 33% improve FF 
performance

47 47 0 2 none -39% no additional 
control

secondary
chamber
retrofit

206% add natural gas add FF 0% no additional 
control

add FF 33% improve FF 
performance

63 63 0 5 add packed- 
bed scrubber

0% no additional 
control

none -62% no additional 
control

none -73% none none -85% none
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Table 20. Nati

FACID UNITID

PwmM Improvement a«dcontrol ttwasore needed to meet BTF limit m* wteitwri'i--»» Mb--- in '• V-'fe-.- Msy:'i4 "' 1

Meats 802 
limit- 

99% UCL

Total BTF 
llmitsmet- 
99% UCL

MACT floor 
HO control

BTF HCI % 
Improvement 

Needed

Beyond-the-
floorHCI
control

MACT floor 
CO control

—------ ^ •? ■

"Kiris
floor CO control

: • ."1
- ••

J| ACT floor : 
Pb control i

BTF Pb % 

Improvement 
- Needed

v ^
Beyond-tfe SS:.-''■■■■■ ■■

MACT floor 
nt.cpirtrM^

BTFCd%
Improvement

^control

81 81 0 4 add packed- 
bed scrubber

0% no additional 
control

none 15% add natural gas add FF 0% no additional 
control

none -82% none

82 82 0 4 none -80% no additional 
control

none 6% add natural gas increase j
scrubber hp

i

0% no additional 
control

none -66% none

88 88 0 2 none -57% no additional 
control

secondary
chamber
retrofit

206% add natural gas add FF 0% no additional 
control

none 11% improve FF 
performance

95 95 0 5 none -32% no additional 
control

none 19% add natural gas none

i

-78% none none -87% none

108 108-1 1 6 none -94% no additional 
control

none 9% add natural gas add FF 0% no additional 
control

none -21% none

in m 0 3 none -85% no additional 
control

none 82% add natural gas add FF 0% no additional 
control

increase 
scrubber hp

33% improve FF 
performance

86 86 0 3 none -87% no additional 
control

none 26% add natural gas none 793% add FF none -74% none

129 129 0 5 none -83% no additional 
control

none 573% add natural gas none 304% add FF none -44% none

115 115 0 4 none 797% add packed-bed 
scrubber

none -65% no additional 
control

none -27% none none 123% add FF

116 116 0 4 none 1887% add packed-bed 
scrubber

none -73% no additional 
control

none -27% none none 123% improve FF 
performance

TotallargQ . htits&.d'-ty i ......TMte? ’ 1 •l1I ili. - . ■ - ,#■ ■ fili- [ ■ •* .

Total small mr - . '? ■' :i«*v ■ ■* '•
i •_ ’ -

Total smallrural : [ I--;-.: r | i . ■. >r
Total nationwide S)

s?' '"ik-
: 1 . • ... '1um....

Emissions 
Beyond-th< 
Beyond-th<

Note:
In calculating the tota
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Table 20. Nati
11 P------------------ l5lSP*P^"'

FACID
flirlSf
uNim

M ACT floor 
Hg control

liillii

Improvement
BeyohcWhe- 

floor Hg
WpWtQm'

1

MACT floor 
■liPntrol

( btf pm % ^ Beyond-the-
Slll-riife
iSiPproffl

likcriiag

. CDD/COF

efSIptll*
™i«pr*Sj

[Improvement 
; Needed

Beyond-lhe-floor 
CDD/COF controf

iiiiy

TEQ control

btfcdo/cdf

Needed
MACT floor NOX

:4£j5Sptrol

1 1 none -47% no additional 
control

none -77% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

5 5 none 172% increase
activated
carbon

none -59% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

15 15-1 increase
activated
carbon

1285% increase
activated
carbon

none 3% improve FF 
performance

increase
activated
carbon

0% no additional 
control

increase
activated
carbon

54% none (meets total 
CDD/CDF)

add SNCR

15 15-2 increase
activated
carbon

1285% increase
activated
carbon

none -49% no additional 
control

none -41% no additional 
control

none (meets 
total
CDD/CDF)

54%: none (meets total 
CDD/CDF)

add SNCR

20 20-1 none 150% increase
activated
carbon

none -10% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

20 20-2 none 493% increase
activated
carbon

none -3% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

29 29 none 208% increase
activated
carbon

none -78% no additional 
control

none -17% no additional 
control

none (meets 
total
CDD/CDF)

54% none (meets total 
CDD/CDF)

minor adjustment 
(marginal difference 
in NOX)

36 36-1 none 135% add ACI none -81% no additional 
control

none -60% no additional 
control

none 26% none (meets total 
CDD/CDF)

none

36 36-2 none 987% add ACI none -68% no additional 
control

none -27% no additional 
control

none (meets 
total
CDD/CDF)

54% none (meets total 
CDD/CDF)

none

40 40 none 221% increase
activated
carbon

none -87% no additional 
control

none -86% no additional 
control

none -56% no additional 
control

none

42 42 none 916% increase
activated
carbon

none -75% no additional 
control

increase
activated
carbon

0% no additional 
control

increase
activated
carbon

54% none (meets total 
CDD/CDF)

minor adjustment 
(marginal difference 
in NOX)

43 43 none 812% increase
activated
carbon

none 30% improve FF 
performance

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

44 44 add ACI 1285% increase
activated
carbon

none 20% improve FF 
performance

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

46 46 add ACI 1285% increase
activated
carbon

none 29% improve FF 
performance

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

48 48 none 187% increase
activated
carbon

none 22% improve FF 
performance

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

minor adjustment 
(marginal difference 
in NOX)

51 51 none 88% increase
activated
carbon

none -68% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none
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Table 20. Nati

FACID ONITIB
1KABT floor*

£S#»ni!P

|W:.Ha%

Iniprovumenl
Needed

Beyond4he-
floorHg
control

; mac2j<k>¥ 
iiiiontriii

BTF PM % 
Improvement llfljlf M .

MACT floor 
CDD/CDF.

BTF Total ,
■■ CDOfCDF’W* 

Improvement Beyond-the-floor
Sllllflllll

MACT floor
gtOcontegi

BTF CDD/CDF

Improvement
■BiMwiiSIS i TEQ control .

MACT floor N0X
spIsobfllTplfSJ';;'’

54 54 none -2% no additional 
control

none -32% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

minor adjustment 
(marginal difference 
in NOX)

55 55 none 462% increase
activated
carbon

none -86% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

59 59-1 add AC1 1285% increase
activated
carbon

none -11% no additional 
control

none -70% no additional 
control

none (meets 
total
CDD/CDF)

54% none (meets total 
CDD/CDF)

none

59 59-2 add ACI 1285% increase
activated
carbon

none 27% improve FF 
performance

none ^1% no additional 
control

none (meets 
total
CDD/CDF)

54% none (meets total 
CDD/CDF)

none

60 60-1 increase
activated
carbon

1285% increase
activated
carbon

none -37% no additional 
control

none -34% no additional 
control

none (meets 
total
CDD/CDF)

54% none (meets total 
CDD/CDF)

none

65 65-1 add ACI 1285% increase
activated
carbon

none 15% improve FF 
performance

none -87% no additional 
control

none -70% no additional 
control

none

65 65-2 add ACI 1285% increase
activated
carbon

none 10% improve FF 
performance

none -91% no additional 
control

none -64% no additional
control

none

71 71 increase
scrubber hp

1285% increase
activated
carbon

none 31% improve FF 
performance

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

77 77 none 379% add ACI none 36% improve FF 
performance

none -24% no additional 
control

none (meets 
total
CDD/CDF)

54% none (meets total 
CDD/CDF)

none

84 84 increase
activated
carbon

1285% increase
activated
carbon

improve FF 
performance

38% improve FF 
performance

none -96% no additional 
control

none -67% no additional 
control

add SNCR

87 87 none 591% increase
activated
carbon

none -55% no additional 
control

increase
activated
carbon

0% no additional 
control

increase
activated
carbon

54% none (meets total 
CDD/CDF)

none

94 94 add ACI 1285% increase
activated
carbon

none -23% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

98 98-1 increase
activated
carbon

1285% increase
activated
carbon

increase 
scrubber hp

38% improve FF 
performance

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

106 106 add ACI 1285% increase
activated
carbon

none 4% improve FF 
performance

none -74% no additional 
control

none -50% no additional 
control

none

109 109 increase
activated
carbon

1285% increase
activated
carbon

none -24% no additional 
control

increase
activated
carbon

0% no additional 
control

increase
activated
carbon

54% none (meets total 
CDD/CDF)

add SNCR

110 110 increase
activated
carbon

1285% increase
activated
carbon

none -44% no additional 
control

none -64% no additional 
control

none (meets 
total
CDD/CDF)

54% none (meets total 
CDD/CDF)

add SNCR
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Table 20. Nati
. /' ■

fcWHflS iBeyondjtlie- BTFPMV. Beyond-the-

control

MACT floor

control

BTF total 
CDD/CDF % 

(iHprovemenf 
Needed

inMii<«m—iift liii

BTF CDD/CDF

FACID UNITID HfcFonirol Slitlliaii control PM control "f.'"nwacQ
wwyvnw*ww*Hvvf
CBD/CBf" control

• WlfflVAI’.'fliWwf’TW!

120 120-1 none 901% increase
activated
carbon

none -12% no additional 
control

none -95% no additional 
control

none -77% no additional 
control

none

120 120-2 none 330% increase
activated
carbon

none 18% improve FF 
performance

none -98% no additional 
control

none -89% no additional 
control

none

125 125 none 26% increase
activated
carbon

none -60% no additional 
control

none -96% no additional 
control

none -85% no additional 
control

none

130 130 none 317% add ACI increase 
scrubber hp

38% increase 
scrubber hp

none -93% no additional 
control

none -54% no additional 
control

none

13 13 add ACI 614% increase
activated
carbon

none 33% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

16 16 none 13% increase
activated
carbon

increase 
scrubber hp

111% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43%: increase activated
carbon

none

18 18 none -23% increase
activated
carbon

increase 
scrubber hp

111% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

21 21 none -76% no additional 
control

none 107% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

25 25 none -1% no additional 
control

none 73% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

30 30 none 207% increase
activated
carbon

none 31% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

34 34 none -65% no additional 
control

increase 
scrubber hp

111% improve FF 
performance

none -79% no additional 
control

none -79% no additional 
control

none

38 38 none 165% increase
activated
carbon

none -58% no additional 
control

increase
activated
carbon

81% increase activated 
carbon

increase
activated
carbon

43% increase activated 
carbon

none

41 41 add ACI 614% increase
activated
carbon

increase 
scrubber hp

111% improve FF 
performance

none -63% no additional 
control

none -70% no additional 
control

none

47 47 none 457% increase
activated
carbon

none 82% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

63 63 none 3% increase
activated
carbon

none -47% no additional 
control

increase
activated
carbon

81% increase activated 
carbon

increase
activated
carbon

43% increase activated 
carbon

none
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Table 20. Natl

FACID UN1TID
MACT floor 
Hg control

ITF h0% 
Improvament 

Needed

.........■*
fluyond-thu-
“ 'fldWHa 

control
MACT floor 
PM control

' BTF PM % 
Improvement 

Needed

afe-iiia-v.......

Beyond-the- 
floor PM 
edntr^^

MACTfloor
Seyond-the-floor 
CDD/CDF control

MACTfloor 
TEQ control

BTFCPDTCDr
T£Q%

Improvement
Needed

8eyo«td4he4oor 
TEQ control

MACT floor NOX 
control

81 81 add ACI 614% increase
activated
carbon

none 22% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

82 82 none -28% no additional 
control

none 44% increase 
scrubber hp

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

88 88 none 105% increase
activated
carbon

increase 
scrubber hp

111% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

95 95 none -28% no additional 
control

none -69% no additional 
control

increase
activated
carbon

81% increase activated 
carbon

increase
activated
carbon

43% increase activated 
carbon

none

108 108-1 none

l

-11% no additional 
control

increase 
scrubber hp

111% improve FF 
performance

none -56% no additional 
control

none -79% no additional 
control

none

111 111 none 576% increase
activated
carbon

none -65% no additional 
control

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

86 86 none 227% add ACI and 
DIFF

none 44% increase 
scrubber hp

none 514% none (meets TEQ) none (meets 
total
CDD/CDF)

0% no additional 
control

none

129 129 none -16% no additional 
control

none -20% no additional
1 control

1

none 514% none (meets TEQ) none
!

-65% no additional 
control

none

115 115 none -69% no additional 
control

none -56% no additional 
control

none 85% add ACI and DIFF none 4654% add ACI and DIFF none

116 116 add DIFF and 
ACI

0% no additional 
control

none

i

-44% no additional 
control

none 681% increase activated 
carbon

none 19258% increase activated 
carbon

none

Total larg9 ■ .r & .. i - i '• feail r~ ..................... ®t
iTotatmadium ' ' ‘ i W.—•

\t.
Total,mt t » Hispraa

ill rural i _. - - !... tv.-f. ' : ■■ .>■ -
{Total nationwide Wb..f —n1 mb

- ■■

Emissions
Beyond-th(

Note:
In calculating the tota
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Table 20. Nati
*' s,

FACID UNHID

Summary of MACT floor control moaauraa > • Summary of BTF control moasurea *

. BfFNOx'% ” 

linprovcment 
Needed

Poybn^tfiV 

floor NO*
' conlrol

. «■**<*#&•

MACT floor SO, 
control

Improvement
Hwrdflfi

BoyoncMhe- 
floor SO, 
control Co-isolidatBd MACT floor controls

' APCD code 
with MACT 

floor controla Consolldatod boyond-tho-floor controla

■ APCJlMtJfl. 
With MACT 

floor and BTF . 
controls

1 1 -8% add SNCR add packed-bed 
scrubber

463% add caustic replace FF with DIFF; add packed-bed 
scrubber and ACI

DIFF/WS improve FF performance; add caustic; 
add SNCR

DIFF/WS

5 5 -14% add SNCR add lime 70% add lime add ACI and lime DIFF replace DIFF; add lime; increase activated 
carbon; add SNCR

DIFF/WS

15 15-1 8% increase NOX 
reagent

add packed-bed 
scrubber

463% add caustic add packed-bed scrubber and SNCR; 
increase activated carbon

DIFFAWS replace DIFF; add caustic; increase 
activated carbon; increase NOX reagent

DIFF/WS

15 15-2 8% increase NOX 
reagent

add packed-bed 
scrubber

463% add caustic add packed-bed scrubber and SNCR; 
increase activated carbon

DIFF/WS replace DIFF, add caustic; increase 
activated carbon; increase NOX reagent

DIFF/WS

20 20-1 -7% add SNCR add caustic 78% add caustic add DIFF, caustic, and ACI DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

20 20-2 -7% add SNCR add caustic 78% add caustic add DIFF, caustic, and ACI DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

29 29 1% add SNCR add caustic 73% add caustic add packed-bed scrubber; only minor 
adjustment of system to obtain 
additional NOX control (marginal 
difference in NOX)

DIFF/WS replace DIFF; add caustic; increase 
activated carbon, add SNCR

DIFF/WS

36 36-1 -23% add SNCR none -30% no additional 
control

none DIFF improve FF performance; add ACI; add 
SNCR

DIFF

36 36-2 -27% add SNCR minor adjustment 
(marginal 
difference in 502)

47% add lime only minor adjustment of system to 
obtain additional 502 control (marginal 
difference in 502)

DIFF replace DIFF; add lime; add ACI; add 
SNCR

DIFF

40 40 -29% add SNCR none 29% add caustic increase natural gas, add packed-bed 
scrubber

DIFF/WS replace DIFF; add caustic; increase 
activated carbon; add SNCR

DIFF/WS

42 42 8% add SNCR none -6% no additional 
control

improve FF performance, add packed- 
bed scrubber; increase activated 
carbon; only minor adjustment of 
system to obtain additional NOX 
control (marginal difference in NOX)

DIFF/WS replace FF (in place of improving FF 
performance); add caustic; increase 
activated carbon; add SNCR (in place of 
minor adjustment of system)

DIFF/WS

43 43 -7% add SNCR add caustic 78% add caustic add DIFF, caustic, and ACI DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

44 44 -32% add SNCR add caustic 189% add caustic add DIFF, caustic, and ACI DIFF/WS improve FF performance; add caustic, 
increase activated carbon; add SNCR

DIFF/WS

46 46 -48% add SNCR none -27% no additional 
control

add DIFF and ACI DIFF/WS improve FF performance; increase 
activated carbon; add SNCR

DIFF/WS

48 48 8% add SNCR add caustic 113% add caustic add DIFF, caustic, and ACI; only minor 
adjustment of system to obtain 
additional NOX control (marginal 
difference in NOX)

DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR (in 
place of minor adjustment of system)

DIFF/WS

51 51 ^1% add SNCR none 33% add lime add ACI DIFF replace DIFF; add lime; increase activated 
carbon; add SNCR

DIFF
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Table 20. Nati

FACIO unitio

Summary of MACT floor control measures Summary of BTF control measures

BTF NOx% 
Improvement 

. Needed

Beyond-tha* 
floor NOtt 
control

MACT floor 90, 
control

BTF 90,% 
Improvement 

Needed

Beyond-the- 
floor SO, 
control Consolidated MACT floor controls

APCD code 
with MACT 

ffoorcoritrol* Consolidated beyond-the-floor controls

ArWJ code
'wHhMAct" 
floorand BTF 

controls
54 54 8% add SNCR none -22% no additional 

control
add DIFF and ACI, only minor 
adjustment of system needed to obtain 
additional NOX control (marginal 
difference in NOX)

DIFF/WS improve FF performance, add SNCR DIFF/WS

55 55 -5% add SNCR add lime 58% add caustic replace DIFF; add packed-bed 
scrubber and ACI

DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

59 59-1 -7% add SNCR add caustic 78% add caustic add DIFF, ACI, and caustic DIFF/WS improve FF performance; add caustic, 
increase activated carbon; add SNCR

DIFFAWS

59 59-2 -7% add SNCR add caustic 78% add caustic add DIFF, ACI, and caustic DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

60 60-1 -20% add SNCR add packed-bed 
scrubber

339% add caustic increase natural gas; add packed-bed 
scrubber; increase activated carbon

DIFF/WS replace DIFF; add caustic; increase 
activated carbon; add SNCR

DIFF/WS

65 65-1 -7% add SNCR add caustic 78% add caustic increase natural gas; add DIFF, 
caustic, and ACI

DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

65 65-2 -7% add SNCR add caustic 78% add caustic add DIFF, caustic, and ACI DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

71 71 -18% add SNCR none' -49% no additional 
control

add DIFF and ACI DIFF/WS improve FF performance; increase 
activated carbon; add SNCR

DIFF/WS

77 77 -7% add SNCR add caustic 78% add caustic add DIFF and caustic DIFF/WS improve FF performance; add caustic; 
add ACI; add SNCR

DIFFAVS

84 84 8% increase NOX 
reagent

none -9% no additional 
control

replace DIFF, add packed-bed 
scrubber, increase activated carbon, 
add SNCR

DIFF/WS improve FF performance; add caustic, 
increase activated carbon; increase NOX 
reagent

DIFF/WS

87 87 -7% add SNCR add packed-bed 
scrubber

463% add caustic improve FF performance; add packed- 
bed scrubber; increase activated 
carbon

DIFF/WS replace DIFF (in place of improving FF 
performance); add caustic; increase 
activated carbon; add SNCR

DIFF/WS

94 94 -7% add SNCR add caustic 78% add caustic add DIFF, caustic, and ACI DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

98 98-1 -39% add SNCR none -30% no additional 
control

add DIFF and ACI (assumed existing 
ACI system would need to be replaced 
to work with DIFF)

DIFF/WS improve FF performance; increase 
activated carbon; add SNCR

DIFF/WS

106 106 -7% add SNCR add caustic 78% add caustic add DIFF, caustic, and ACI DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

109 109 8% increase NOX 
reagent

add packed-bed 
scrubber

463% add caustic increase natural gas; add packed-bed 
scrubber and SNCR; increase 
activated carbon

DIFF/WS replace DIFF; add caustic; increase 
activated carbon, increase NOX reagent

DIFF/WS

110 110 8% increase NOX 
reagent

increase sodium 
bicarbonate

109% add sodium 
bicarbonate

increase sodium bicarbonate and 
activated carbon, add SNCR

DI-ESP/WS add FF; add sodium bicarbonate, increase 
activated carbon; increase NOX reagent

DIFF-ESP/WS
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Table 20. Nati
> mreti Summary of BTF control measures

;• tmptMiMnt

pBFpOj*
Improvement

Needed

■■■■■■■ APCD codec,
-n 'uiMti' U AT’4!*’'

FACMD UNinp
Wtnox.; 

t control
floor SO]

teiifloi Consolidated mAct floor controls

ArvU COM

liWllllP
floor controls

WIMMAWl • 

floor and BTF 
’ controls

120 120-1 -44% none none -24% no additional 
control

add packed-bed scrubber DIFF/WS replace DIFF; add caustic; increase 
activated carbon

DIFF/WS

120 120-2 -32% none none -71% no additional 
control

none DIFF replace DIFF; add lime; increase activated 
carbon

DIFF

125 125 -49% add SNCR none -10% no additional 
control

none HEPA/CA/WS increase activated carbon; add SNCR HEPA/CA/WS

130 130 -37% add SNCR add caustic 374% add caustic increase scrubber hp; add caustic WS add DIFF; add caustic; add ACI; add 
SNCR

DIFF/WS

13 13 49% add SNCR none -67% no additional 
control

add DIFF and ACI DIFF/WS improve FF performance; increase 
activated carbon; add SNCR

DIFF/WS

16 16 31% add SNCR none 106% add caustic secondary chamber retrofit; add DIFF 
and ACI

DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

18 18 26% add SNCR add packed-bed 
scrubber

200% add caustic add DIFF, packed-bed scrubber, and 
ACI

DIFF/WS secondary chamber retrofit; improve FF 
performance; add caustic; increase 
activated carbon; add SNCR

DIFF/WS

21 21 57% add SNCR none 151% add caustic increase natural gas; add DIFF and
ACI

DIFF/WS secondary chamber retrofit (in place of 
adding natural gas); improve FF 
performance; add caustic; increase 
activated carbon; add SNCR

DIFF/WS

25 25 57% add SNCR none 151% add caustic add DIFF and ACI DIFF/WS add natural gas; improve FF performance; 
add caustic; increase activated carbon; 
add SNCR

DIFF/WS

30 30 86% add SNCR none -76% no additional 
control

add DIFF and ACI (assumed existing 
ACI system would need to be replaced 
to work with DIFF)

DIFF/WS improve FF performance; increase 
activated carbon; add SNCR

DIFF/WS

34 34 57% add SNCR none -13% no additional 
control

add FF FF/WS add natural gas; improve FF performance, 
add SNCR

FF/WS

38 38 57% add SNCR none 35% add lime add lime; increase activated carbon DIFF add natural gas; add lime; increase 
activated carbon, add SNCR

DIFF

41 41 41% add SNCR none 75% add caustic add DIFF and ACI DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

47 47 121% add SNCR none 81% add caustic secondary chamber retrofit; add DIFF 
and ACI

DIFF/WS add natural gas; improve FF performance; 
add caustic; increase activated carbon; 
add SNCR

DIFF/WS

63 63 95% add SNCR none 44% add caustic add packed-bed scrubber; increase 
activated carbon

DIFF/WS add caustic; increase activated carbon; 
add SNCR

DIFF/WS
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Table 20. Nati
......... ....................  1 ■: :......... :....... ........... .....—i Summary of MACT floor control meijurdpt; HHISummary of BTF control measures 1

FACIO UNITID

BTF NO,, % 
Improvement 

Needed

Beyond-the- 
floor NOx 
.control

MACT floor SOj 
• control

BTF SOj % 
Improvement 

Needed

Beyond-the* 
floor SOj 
control Consolidated MACTfloor controls

APCDcode 
' wltih MAfT 
floor controls Consolidated beyond-the-floor controls

APCD code— 
With MACT 

floor oiid BTF 
controls

81 81 -78% add SNCR add packed-bed 
scrubber

200% add caustic add DIFF, packed-bed scrubber, and 
ACI

DIFF/WS add natural gas; improve FF performance, 
add caustic: increase activated carbon; 
add SNCR

DIFF/WS

82 82 57% add SNCR none 151% add caustic increase scrubber hp; add ACI WS add natural gas; increase scrubber hp; 
add caustic; increase activated carbon; 
add SNCR

WS

88 88 57% add SNCR none 151% add caustic secondary chamber retrofit; add DIFF 
and ACI

DIFF/WS add natural gas, improve FF performance; 
add caustic, increase activated carbon, 
add SNCR

DIFF/WS

95 95 57% add SNCR none 40% add lime increase activated carbon DIFF add natural gas; add lime; increase 
activated carbon; add SNCR

DIFF

108 I 108-1 90% add SNCR none -33% no additional 
i control

add FF FF/WS add natural gas; improve FF performance; 
add SNCR

FF/WS

111 111 110% add SNCR none 29% add caustic add DIFF and ACI DIFF/WS add natural gas, improve FF performance; 
add caustic; increase activated carbon; 
add SNCR

DIFF/WS

86 86 57% add SNCR none 151% add caustic none WS add natural gas; add DIFF and ACI; add 
caustic; add SNCR

DIFF/WS

129 129 57% add SNCR none j 151% add caustic none WS add natural gas; add DIFF; add caustic, 
add SNCR

DIFF/WS

115 115 42% add SNCR none 151% add packed- 
bed scrubber

none CC add DIFF and ACI, add packed-bed 
scrubber; add SNCR

DIFF/WS

116 116 42% add SNCR none 1512% add packed- 
bed scrubber

add DIFF and ACI DIFF improve FF performance, add packed-bed 
scrubber; increase activated carbon; add 
SNCR

DIFF/WS

Total large - ■ ..as?.: ;■ ■ .c.. ;... ,
Totalmadlum irar.......... t ■ilii •; ;. V
TotalsmaU », ; —...- WSM&i ,..,r

w ’
.... ■........................

1
TotaV small rural ■* • ■ • ■ -AiSSa- '
Total nationwide

. -.-IIJ -tr— Bn liflfr. -Jui

Emissions
Beyond-th<
Beyond-th<

Note:
In calculating the tota
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Table 20. Nati

FACID

■

Unihd

rw costs ■ ... •

Packed-bed
ecru S-- w* *

Secondary
Chamber 5 
retrofit

^^JCR
IPt

ACI
fhcrebse-'

Baturajgas;::
Increase
caustic

iuSHPli
NaHCOj

scrubber
horsepower

Ci||||eiil pcpipiiii
BTF control 
‘: cost

1 1 $241,377 $0; $6,949 *248,;

‘i'*

^6

PR5 5 $2,504,060 $1,075,645 $0 $0

-V4.I
15 15-1 $9,441,709 $0 $0 $0 $9t44tj' ^9

15 15-2 $10,423,480 $0 $0 $0

20 20-1 $354,940 $0 $0 $10,218 *365,158

20 20-2 $337,985 $0 $0; $9,730

ISIHrVr-
29 29 $1,261,534 $541,905 $0 $0 i $1,803,438

36 36-1 $766,563 $15,691 $22,069

I

*804,322

r
36 36-2 $2,767,740 $1,188,912 $24,336 $0 *3,80,88

40 40 $1,473,702 $633,044

!

$0 $0 *2,106.747

42 42 $2,388,734

1

$1,026,105 $0 $0 *3,414,839

■i'llSSiS
43 43 $304,205 $0 $0 $8,758 *312,62

-
44 44 $664,334 $0 $0 $19,125

46 46

1

$494,674 $0 $14,241 *508,16

48 48 $668,841 $0 $0 $19,255 .*688,096

51 51 $1,132,753 $486,586 $0 $0

!

139
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FACiD

|||||||S

UNHID

11 controlb;.

■ ■■ ■ •
.JackeS*#

diff! -
Wa0.}::

retrofit
SN(#i

ACI

■—

carbon

r ■■ m- ■ ■
Increase 

natural gas i
■sa

jl§;

see
tic

Iflp#
lima

liiPV'

Incrsase' 
NaHCO,

Increase
scrubber

horsepower

i
Improve FF 

[ performance ’

iii

Increase NOx 
Si rea|ent

:
BTFecntroF

ceeir'!

54 54 $424,283

1

$12,215 $436,498

55 55 $490,102 $0 $0 $14,110 $504^12

59 59-1 $585,936 $0 $0 $16,868 v.f$eoa^64

59 59-2 $573,573 $0 $0 $16,513 $390,086

60 60-1 $2,305,311 $990,270 $0 $0 $3,295,581

*- -t . _
65 65-1 $483,867 $0 $0 $13,930 -‘'“$497,797

65 65-2 $457,543 $0 $0 $13,172 $470,715

71 71 $516,358 $0 $14,865 '"$531>24

77 77 $405,045 $8,291 $0 $11,661

84 84 I $0 $0 $27,467 $0 $27,467

87 87 $801,368 $344,236 $0 $0 $1,145,604

94 ;
1
1
l

94 $400,724 $0 $0 $11,536 .$412,261

98 98-1

I

$663,950 $0 $19,114 $683,064

106 106 $525,690 $0 $0 $15,134 $540,824

109 109 $1,526,460 $0 $0 $0 $1,526,460

110 110 $1,600,912 $0 $0 $0 $1,600,912
; •• -
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FACIO UNIT1D

SEPETJ—l
-------
Secondary
chamber
retrofit sNcttr' ACI

-------—’

Increase 
natural gas

J^rease.

vjinw-H

L-.’

Increase
NaHCO,

S,"
‘mp^>..FF

portorpiancc

I|
120 120-1 $3,419,283 $ $0

1
120 120-2 $3,077,473 $0 $0

125 125 $457,421 $0
i

130 130 $2,189,112 $940,356 $19,248 $0 lifts
13 13 $403,164 $0 $18,471

16 16 $386,361 $0 $0 $17,701

18 18 $209,159 $613,294 $0 $0 $28,098

21 21 $127,861 $374,914 $0 $0 $17,176

25 25 $348,090 $0 $0 $0 $15,948
SI®

30 30 $353,632 $0 $16,202

34 34

i

$432,874 $0 $19,832

38 38 $421,843 $0 $0 $0

41 41 $312,072 $0 $0 $14,297

■
47 47 $336,351 $0 $0, $0 $15,410

mm63 63 $477,036 $0 $0

i

,
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FACID UNITID
Packed-bed

scrubber DIFF FF

•Secondary
chamber
retrofit SNCR

’ -e

ACI
Increase
carbon

Increase 
natural gas

Increase
caustic

Increase
lime

NaHCo!
Increase
scrubber

horsepower
Improve FF 

performance
Increase NO* 

reagent
BTF control

[ ‘..'cost

81 81 $475,304 $0 $0 $0 $21,776 *497,080

:;4v/
82 82 $276,445 $0 $0 $0 $0 e*" sTTfn; C

sagi'icr.'-'jjj

88 88 $235,839 $0 $0 $0 $10,805 *2^,644

95 95 $334,106 $0 $0 $0 *334,108

108 108-1 $366,039 $0; $16,770 *382,809

111 111 $307,682 $0 $0 $0 $14,096 *321,778

86 86 $1,164,239 $226,819 $5,962 $0 $0 ' *1,397,021

129 129 $759,773 $148,020 $3,891 SO $0 '«lsS*||p;684

115 115 $295,750 $1,044,988 $233,334 $4,376 *1,578,449

116 116 $241,651 $190,653 $0

i
$2,355 *434,659

so *87,668 *am°. *o $0 *0 SBSSfc^io ■«* 1
Totajrmodiuin $o| gamut1 ■ W *ir:;r:;::.;*o '?W- ■K- $0 iS&fe*,,*0 LaHffR $226,581 mim—riKMmmm

$374fS40 *9.853 *0 V *9 . $0 so *0 jTMEXMfflE
Total smali rural " ■^-^SJWWIi ryj; " ,r.-r^|5l m- tse«»: *423.987 *4.376 IP *0 *® so *0 ^ ■ $2:355■K ■ ■ *0 *2,013,108
Total nattwiTOa*; i....l53T40ll[rWilijaojliSt60Q>9123 *337,0211 $24,298,342 *81,795 to *0 *0 Wst: ■■■■■■■to *525,867 $01

Emissions
Beyond-tht

Note:
In calculating the tota
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Table 20. Nati

FACID

orlngcosii ..i.:..:...... '■,.............................i riEfr-.rwE? ^nnursEia t ................ ■ »- !

SI ACT floor 
mottlfortrlg

BTF
I*

w$
monlfodtlg

S ACI ■ 

mortHorlng
monitoring'

IsaiitSlii
MACT floOr Initial JBTF Initial «tack

HCI testing

;

CO testing
Metal*
tasting

•3 ,

PM testing!

pfeiig

CDD/CDF
NOx testing

1 1 Dl, PB, ACI SNCR $10,200 .. .$10,200 metals, CDD/CDF, 
S02 (already test for 
HCI)

none

1
5 5 ACI SNCR $10,200 ■ • $10,200

V-- '

CDD/CDF, S02 metals $14,000

15 15-1 PB, SNCR none ” metals, CDD/CDF, 
NOX, S02 (already 
test for HCI)

none (already test 
for PM)

15 15-2 PB, SNCR none metals, NOX, S02 
(already test for HCI)

none
1

20 20-1 DIFF, ACI SNCR $10,200 $10,200 metals, CDD/CDF, 
NOX, S02

none

20 20-2 DIFF, ACI SNCR $10,200 *10,200 metals, CDD/CDF, 
NOX, S02

none

29 29 none SNCR $10,200 NOX, S02 (already 
test for HCI)

metals $14,000

36 36-1 none SNCR $10,200

111
none metals $14,000

36 36-2 none SNCR $10,200 ■ $10,200 S02 metals $14,000

40 40 PB SNCR $10,200 5liS«
none (already test for 
HCI and CO)

metals, S02 $14,000

42 42 PB SNCR $10,200
SfWi

metals, CDD/CDF, 
NOX (already test for 
HCI)

none

43 43 DIFF, ACI SNCR $10,200 metals, CDD/CDF, 
NOX, 302

none (already test 
for PM)

44 44 DIFF, ACI SNCR $10,200 metals, CDD/CDF, 
S02

none (already test 
for PM)

46 46 DIFF, ACI SNCR $10,200 $10,200

• ■

metals, CDD/CDF none (already test 
for PM)

48 48 DIFF, ACI SNCR $10,200
^io.200

metals, CDD/CDF, 
NOX, S02

none (already test 
for PM)

51 51 ACI SNCR $10,200 *10.200 CDD/CDF metals, S02 $14,000
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Table 20. Nati
BTF capital monltoringcosts I BIT capital l»i«tiiia

PACID UNHID
MACT floor 
monitoring

‘ ^ i A”

■; BTF 
monitoring

WFP
monitoring

WS
monitoring

SNCR
monitoring

AW
monitoring

■ BTF 
monitoring 
;. cost.

SIACTfloor Initial 
stack testing .

btf fnioai stack 
tasting . HCt tasting CO testing

Metals
testing.

?• 
I CDD/cor

testing NOx testing
54 54 DIFF, ACl SNCR $10,200 $10,200 metals, CDD/CDF, 

NOX
none

55 55 ACI SNCR $10,200 $10,200 metals, CDD/CDF, 
S02 (already test for 
HCI)

none

59 59-1 DIFF, ACI SNCR $10,200 *10,200 metals, NOX, S02 none

59 59-2 DIFF, ACI SNCR $10,200 $10,200 metals, NOX, S02 none (already test 
for PM)

60 60-1 PB SNCR $10,200 $10,200 metals, S02 (already 
test for HCI and CO)

none

65 65-1 DIFF, ACI SNCR $10,200 $10,200 metals, NOX, S02 
(already test for CO)

none (already test 
for PM)

65 65-2 DIFF, ACI SNCR $10,200 .. $10,200 metals, NOX, S02 none (already test 
for PM)

71 71 DIFF, ACI SNCR $10,200 $10,200 metals, CDD/CDF none (already test 
for PM)

77 77 DIFF SNCR $10,200 $10,200 metals, NOX, S02 none (already test 
for PM)

84 84 PB, SNCR none $0 metals, NOX (already 
test for HCI and PM)

none

87 87 PB SNCR $10,200 .......WOO metals, CDD/CDF, 
NOX, S02 (already 
test for HCI)

none

94 94 DIFF, ACI SNCR $10,200 $10,200

„ V *i,

metals, CDD/CDF, 
NOX, S02

none

98 98-1 DIFF
(assumed 
existing ACI 
monitoring 
system would 
not need to be 
replaced)

SNCR $10,200 $10,200 metals, CDD/CDF 
(already test for PM)

none

106 106 DIFF, ACI SNCR $10,200 $10,200 metals, NOX, S02 none (already test 
for PM)

109 109 PB, SNCR none $0 metals, CDD/CDF, 
NOX, S02 (already 
test for HCI, CO)

none

110 110 SNCR none $0 metals, NOX, S02 none
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Table 20. Nati
BTF capital monitoring cost »;**.>■ - * - - * .. BTF capital testing costs (initial tests) '

HACID UNIT10'
. MAQT flojjr 

monitoring monitoring

■ V. .

.iv'biFfC:"

monitoring
ws

monitoring

-4^fy*

> SNCR - 
TrMnHfflffngT

^aci '.r.
monitoring

monltoring
cost

MAC! floor InlUal 

stack tasting '
BTF Initial stack 

tasting HCI testing CO tasting
Metals
tasting PM testing

COO'CDF
testing NOx testing

120 120-1 PB none so none (already test for 
HCI)

metals $14,000

120 120-2 none none SO none metals (already 
test for HCI and
PM)

$14,000

125 125 none SNCR $10,200
iSii

none metals $14,000

130 130 none DIFF, ACI, 
SNCR

$16,800 $10,200 $0 i||gs*P|e

IPlil!
metals, S02 (already 
test for HCI and PM)

none

13 13 DIFF, ACI SNCR $10,200 pwi metals, CDD/CDF NO* (already test 
for PM)

$7,000

16 16 DIFF, ACI SNCR $10,200 SI 0,200

M ■■ ■ '

metals, CDD/CDF 
(already test for CO 
and PM)

NOx, S02 $7,000

18 18 DIFF, ACI SNCR $10,200 metals, CDD/CDF, 
S02 (already test for 
PM)

NOx (already test 
for CO)

$7,000

21 21 DIFF, ACI SNCR $10,200 $10,200 metals, CDD/CDF, 
NOX, S02 (already 
test for CO)

none (already test 
for PM)

25 25 DIFF, ACI SNCR $10,200 metals, CDD/CDF, 
NOX, 302

none (already test 
for CO and PM)

30 30 DIFF
(assumed 
existing ACI 
monitoring 
system would 
not need to be 
replaced)

SNCR $10,200 metals, CDD/CDF NOx (already test 
for PM)

$7,000

34 34 FF SNCR $10,200 $10,200 metals, NOX (already 
test for PM)

none (already test 
for CO)

38 38 none SNCR $10,200 CDD/CDF, NOX 
(already test for HCI)

metals, S02 
(already test for
CO)

$14,000

41 41 DIFF, ACI SNCR $10,200 metals (already test 
for PM)

NOx, S02 $7,000

47 47 DIFF, ACI SNCR $10,200 ^i*metals, CDD/CDF 
(already test for CO)

NOx, S02 (already 
test for PM)

$7,000

63 63 PB SNCR $10,200 CDD/CDF (already 
test for HCI)

metals, NOx, S02 $14,000 $7,000
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DIFF, ACI SNCR

$10,200

CDD/CDF, 
S02 (already test for 
HCI)

none (already test 
for CO, PM)

82 82 ACI SNCR $10,200 metals, CDD/CDF, 
NOX, S02

none (already test 
for CO and PM)

88 88 DIFF, ACI SNCR $10,200 $T$25o

$10,200

metals, CDD/CDF, 
NOX, 502 (already 
test for CO and PM)

95 95 SNCR $10,200 CDD/CDF, NOX, 
S02

metals (already 
test for CO)

$14,000

108 108-1 FF SNCR $10,200 metals (already test 
for PM)

NOx, S02 (already 
test for CO)

$7,000

$10,200

127356

111 111 DIFF, ACI SNCR $10,200 metals, CDD/CDF NOx, S02 (already 
test for CO)

$7,000

86 86 DIFF, ACI, 
SNCR

$16,800 $10,200 $0 NOX, 302 metals (already 
test for CO and 
PM)__________

$14,000

129 129 DIFF, SNCR $16,800 $10,200 ^Jippp

iBll

NOX, 502 metals (already 
test for CO)

$14,000

115 115 DIFF, PB, 
ACI, SNCR

$16,800 $22,600 $10,200 $0 metals, NOX, S02 CDD/CDF (already 
test for HCI)

$26,000

$32,800116 116 DIFF, ACI PB, SNCR $22,600 $10,200 metals CDD/CDF, NOx, 
S02 (already test 
for HCI)

$26,000 $7,000

0 .1:7:/: $0 $o ds
0■1w -if.- $0 $0 Ji
o ir,-7-i:-.-...-$o -iSi/eSa As[ soT-

Emissions 
Beyond-th< 
Beyond-th«

Note:
In calculating the tota
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Table 20. Nati

FACID UNHID SO, testing

♦ ♦ ..♦J-lt - 
v£;
Opacify
testing

BTF testing 
., cost •

BTF capital 
recordkeeping 
and reporting Total BTF 

capital cost

1 1 $0 $0 MMfcatanHjwa

5 5 $14,000 $0
r ^

15 15-1 $0 SC

15 15-2 *0 so

20 20-1 . *0 sc
WKKztat&l

20 20-2 SO $0

29 29 $14,000 so

; 1

36 36-1 $147oco' so

36 36-2 $14,000 $0 " • r ^fvv^{:V|

M—M

40 40 $7,000 -■ $14,000 so
■ I , vgRpir?

42 42 $0 •meZM

43 43 .$0 $0

44 44 $0 ^ ‘ SO

46 46 $0, so

48 48 so

51 51 $7,000 $14,000

lOKil
9
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FACID &UN§«JP'

BTF capital 
recordkeeping 
and reporting 

coat■iiflsti!
Opacity

testina
BTFtestfns

54 54 '■jk- . *0

fifi ■ ■■ ■
r'* ~ *

■

$0

55 55 10
tiSNww

SO

59 59-1 :i s° m to

59 59-2 ^pS”s5 $0

60 60-1 •. ■ £p- $0 $0

65 65-1 Vo so

65 65-2
S|S|is5*o

BB
71 71

%W’M

■ .'* SO

77 77 3. $0 -f $0

84 84 » so

87 87 SO

94 94
;;?U-; .fb -9

98 98-1 so

■j; ■

i \

106 106 so

109 109 so

110 110 .so

capital coat
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FACID

.

suttfe

• I ■ ‘

SOj tasting
BTF testing

BTF capital

reconiKMping
antlfetJortlng

coat

120 120-1 $14,000 *i
120 120-2 $14,000 1

■:= vj:::1
125 125 $14,000 i

mM&WMiwM
7
*

S.*
130 130 .» Cftl■ ? ■

13 13 $7,000 $0

16 16 $7,000 $9,333 $0

18 18 $7,000 $0

21 21 $0

:

$0

25 25 ■ w
|li|||S||

■ :"v:- $0

30 30 $7,000 $0

■7 .

r

34 34 • • $0 $0

38 38 $7,000 . $14,000

■■ ■■. -■

41 41 $7,000 . ., ■ n?33

47 47 $7,000
1

$9,333 v, ■ $0

... i

63 63 $7,000 $18,667 $0

. ■ .

.2SS,
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!iiis SO] tasting

Opacity
tasting cost

BTF capital.

■ .»atiU(41'«M,WiL441akaarX
ana rapaning 

cost

81 81 ■ $0

82 82 » $0 ,, $0

88 88 $0

95 95
S6X«H»i

so

108 108-1 $7,000 > M”3 so

in m $7,000 so

86 86 so

129 129 $14,000 so

115 115 $28,000 $0

116 116 $7,000 $28,087 $0

Total laraa s, **$’14,000 W*- *0En3E3GEE «4-: . $0
Tot® modium $49,000 S*l; "M. $114,3331 wqferso

Total small ■
—*W- $0

< $0 '^,=l;i$23,333: ~ so
Total small rural Mfev>$S2,667: so

Emissions
Beyond-thc
Beyond-th(

Note:
In calculating the tota
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Table 21. Nationwide Beyond-the-Floor Annual Costs for Ex sting Sources

isgi
Unit illlP

feSlifef

charge rye
Stack gas 
flow rats temperature

NUilhb^i1 Category ArCP COQ& i£r- [totnqmmL (dscfmj l n

1 Bristol-Myers Squibb Co. Wallingford CT L E Secondary chamber (1800F) and baghouse FF 1,000 1,648 217

5 5 Merck & Company, Inc. Rahway NJ L E Secondary chamber (1500F, 1 sec), partial quench, dry acid gas scrubber 
with dry lime injection, and baghouse

DIFF 799 7,346 246

15 15-1 Curtis Bay Energy Unit 1 Baltimore MD L E Secondary chamber, dry scrubber, and baghouse with activated carbon 
injection

DIFF 7,083 27,698 296

15 15-2 Curtis Bay Energy Unit 2 Baltimore MD L E Secondary chamber, dry scrubber, and baghouse with activated carbon 
injection

DIFF 7,083 30,578 303

20 20-1 Fort Detrick Units Fort Detrick MD L E Secondary chamber and rotary atomizing wet scrubber WS 1,000 2,424 87

20 20-2 Fort Detrick Unite Fort Detrick MD L E Secondary chamber and rotary atomizing wet scrubber WS 1,000 2,308 92

29 29 Hamot Medical Center Erie PA L E Secondary chamber (2000F, 2 sec), lime injection system, powdered 
activated carbon injection system, baghouse, and vertical upflow two-stage 
multi-microventun scrubber system

DIFF/WS 1,060 3,701 122

36 36-1 Merck & Company, Inc Unit 2 West Point 
(Upper 
Gwynedd 
Township)

PA L E Secondary/tertiary chamber (2000F, 2 sec), water quench followed by 
sodium bicarbonate injection system with dry reaction chamber and pulse- 
jet baghouse

DIFF 2,000 5,235 358

36 36-2 Merck & Company, Inc. Unit 5 West Point 
(Upper 
Gwynedd 
Township)

PA L E Secondary chamber (1800F, 2.2 sec), water quench followed by sodium 
bicarbonate injection system and pulse-jet baghouse

DIFF 3,045 8,119 304

40 40 Charleston Area Medical 
Center, General Hospital

Charleston WV L E Secondary chamber (1800F, 2 sec), dry injection/baghouse scrubber 
system with activated carbon

DIFF 1,000 4,323 312

42 42 Stericycle, Inc. Apopka FL L E Secondary chamber (1800, 1 sec), dry scrubbing system with quench 
chamber, passive absorber, lime and carbon injection, and baghouse.

DIFF 1,900 7,008 327

43 43 Boca Raton Community 
Hospital

Boca Raton FL L E Secondary chamber (1800F, 1 sec) and rotary atomizing wet scrubber 
system with caustic soda injection

WS 730 2,078 91

44 44 Bethesda Memorial
Hospital

Boynton
Beach

FL L E Secondary chamber (1800F, 2 sec) and rotary atomizing scrubber with mist 
eliminator

WS 1,000 4,537 106

46 46 Holy Cross Hospital Fort
Lauderdale

FL L E Secondary chamber (1800F, 1 sec) and venturi scrubber with packed bed 
absorption unit using dilute NaOH

WS 1,300 3,378 124

48 48 Memorial Regional Hospital Hollywood FL L E Secondary chamber (1800F, 1 sec), packed column gas scrubber, and wet 
ESP

WS/WESP 1,800 4,568 143

51 51 Lakeland Regional Medical 
Center

Lakeland FL L E Secondary chamber (1800F, 1 sec), lime injection system, and baghouse DIFF 750 3,323 212
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Table 21. Nat onwide Beyond-the-Floor Annual Costs for Existing Sources

FACID UNIT©

“ r*v*<*-**.
• • ■■ : • '£4

■ , . -

flip

Unit

liHgWWS
fifisiif

: C/ty

SlJp
mksm
*1 r.

■

: New/

■ f -r|

APCD description APCD code

•Hi ' >
Maximum 

charge rate 
(IWhr)

' ’#&cki8as(! 
flow rata 
(dacfm)

Stack gas 
temperature

m
54 54 Bayfront Medical Center St.

Petersburg
FL L E Secondary chamber (1800F, 1 sec) and flux force/condensation collision 

scrubber system using dilute NaOH
ws 1,500 2,898 133

55 55 St. Joseph's Hospital Tampa FL L E Secondary chamber (1800F, 1 sec), lime injection, baghouse, and venturi 
scrubber

DIFF/WS 1,500 3,347 400

59 59-1 Stericycle, Inc. Unit 1 Haw River NC L E Secondary chamber (1800F, 1 sec), rapid gas quench system, wet 
scrubber system consisting of a packed bed absorber and venturi scrubber, 
and demister.

ws 1,911 4,002 135

59 59-2 Stericycle, Inc. Unit 2 Haw River NC L E Secondary chamber (1800F, 1 sec), rapid gas quench system, wet 
scrubber system consisting of a packed bed absorber and venturi scrubber, 
and demister.

ws 1,911 3,917 138

60 60-1 BMWNC, Inc. Unit 1 Matthews NC L E Secondary chamber (1641F), dry scrubber with lime and activated carbon 
injection, and baghouse

DIFF 1,500 6,763 343

65 65-1 Stencycle, Inc. Unit 1 Clinton IL L E Secondary chamber (1800F), venturi scrubber, and condensing absorber ws 1,500 3,304 143

65 65-2 Stericycle, Inc. Unit 2 Clinton IL L E Secondary chamber (1800F), venturi scrubber, and condensing absorber WS 1,500 3,125 141

71 71 Loyola University Medical 
Center

Maywood IL L E Two secondary chambers (1600F), twin rotary atomizer scrubber using
50% caustic solution, and two demister pads ws 1,650 3,526 156

77 77 Parkview Hospital Fort Wayne IN L E Secondary chamber and wet scrubber ws 1,200 2,766 114

84 84 Mayo Clinic, Waste 
Management Facility

Rochester MN L E Secondary chamber (1800F, 1 sec) and baghouse with lime and carbon 
injection

DIFF 2,000 6,516 294

87 87 MedCentral Health System, 
Mansfield Hospital

Mansfield OH L E Secondary chamber (1800F, 2 sec) and baghouse with lime and carbon 
injection system

DIFF 600 2,351 260

94 94 Stericycle, Inc. Warren OH L E Secondary chamber (1800F, 2 sec), wet scrubber WS 1,400 2,737 138

98 98-1 University of Texas Medical 
Branch

Galveston TX L E Secondary chamber, packed tower, and venturi scrubber with activated 
carbon injection ws 1,500 4,534 111

106 106 Stericycle, Inc. Kansas City KS L E Secondary chamber (1800F, 2 sec), wet scrubber ws 1,500 3,590 152

109 109 Healthcare Environmental 
Services Inc,

Fargo ND L E Secondary chamber (1800F) and dry scrubber/baghouse system with lime 
and carbon injection

DIFF 1,686 4,478 302

110 110 Stericycle, Inc. North Salt 
Lake

UT L E Secondary chamber (1834F), carbon injection system, ESP, dry scrubber, 
and wet gas absorber

DI-ESP/WS 1,935 6,291 126
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FACID-

n

Site

C-'*~ ^PCD^flrr.-r- F&K-' -■
!•* *

ip

120 120-1 Waste Management 
Resource Recovery and 
Recycling Center

Unitl Anahuac TX L N Secondary chamber, baghouse with virgin lime injection, urea injection, and 
activated carbon injection

DIFF 4,167 10,031 296

120 120-2 Waste Management 
Resource Recovery and 
Recycling Center

Unit 2 Anahuac TX L N Secondary chamber, baghouse with virgin lime injection, urea injection, and 
activated carbon injection

DIFF 4,167 9,028 291

125 125 East Carolina University, 
Health Sciences Campus, 
HSC Utility Plant

Greenville NC L N Secondary chamber (1985F), rotary atomizing wet scrubber (with NaOH 
scrubbing medium), carbon bed adsorber, HEPA filtering system, and heat 
recovery system

HEPA/CA/WS 1,000 3,124 125

130 130 Department of Veterans 
Affairs Medical Center

Miami FL L E Secondary chamber (1800F, 1 sec), venturi scrubber, and packed tower 
absorber

WS 1,000 6,422 155

13 13 University of Maryland at 
Baltimore, Environmental 
Health and Safety Facility

Baltimore MD M E Secondary chamber (1832F) and venturi caustic scrubber with packed-bed 
scrubber

WS 500 1,972 189

16 16 Johns Hopkins Medical 
Institute, Department of 
Health, Safety, and 
Environment

Baltimore MD M E Secondary chamber (1800F) and venturi wet scrubber followed by 
saturation chamber and mist eliminator

WS 320 1,890 179

18 18 Franklin Square Hospital 
Center

Baltimore MD M E Secondary chamber (1800F) and venturi scrubber followed by quench 
chamber and mist eliminator

WS 500 2,999 54

21 21 Washington County
Hospital

Hagerstown MD M E Secondary chamber and venturi caustic scrubber WS 500 1,834 112

25 25 Holy Spirit Hospital Camp Hill PA M E Secondary chamber (1800F) and venturi scrubber with prequench and 
NaOH injection

WS 500 1,702 99

30 30 Riddle Memorial Hospital Media

i

PA M E Secondary chamber (1800F, 2 sec), caustic packed tower scrubber, and 
high pressure venturi, with activated carbon injection

WS 500 1,730 239

34 34 Pennsylvania State 
University, Animal 
Diagnostic Lab Incinerator

State
College

PA M E Secondary chamber (1900F) and rotary atomizing wet scrubber with 
demister

WS 500 2,117 175

38 38 Wilkes-Barre General 
Hospital

Wilkes-
Barre

PA M N Secondary/tertiary chambers (1800F, 2.85 sec) and dry scrubber/baghouse 
with lime and activated carbon injection

DIFF 400 2,063 274

41 41 Thomas Memorial Hospital South
Charleston wv M E Secondary chamber (1800F) and venturi packed tower wet scrubber with 

caustic injection
WS 470 1,526 146

47 47 Malcolm Randall Veterans 
Affairs Medical Center

i
1

Gainesville FL M E Secondary chamber (1800F, 1 sec) and wet scrubber with caustic soda 
injection

WS 495 1,645 115

63 63 St. Jude Children's
Research Hospital

Memphis TN M E Secondary chamber (1528F) and baghouse with sodium bicarbonate and 
carbon injection

DIFF 500 2,333 276
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Table 21. Nat onwide Beyond-the-Floor Annual Costs for Ex sting Sources

FACID UNHID Facility name
Unit

number CM* State Category
New/

Existing APCD description APCD code

Maximum 
charge rate 

(iwtir)

-Stack gas 
flowrate 
(dscfm)

Stack gas : 
temperature 

("F)

81 81 South Bend Medical 
Foundation

South Bend IN M E Secondary chamber and wet scrubber ws 470 2,325 121

82 82 Good Samaritan Hospital Vincennes IN M E Secondary chamber and multi-chamber spray scrubber ws 500 1,352 128

88 88 Medina General Hospital Medina OH M E Secondary chamber (1800F, 1 sec) and wet scrubber ws 300 1,153 100

95 95 St. Joseph's Hospital Marshfield Wl M E Secondary chamber (1800F), quench tower, and baghouse with 
lime/carbon injection

DIFF 500 1,634 223

108 108-1 Rocky Mountain 
Laboratories, National 
Institute of Allergy and 
Infectious Diseases

Unit 1 Hamilton MT M E Secondary chamber and wet scrubber WS 500 1,790 112

111 111 Wyoming Medical Center Casper WY M E Secondary chamber and wet scrubber WS 400 1,505 130

86 86 Fairfield Medical Center Lancaster OH s E Secondary chamber (1800F, 1 sec) and wet scrubber WS 95 1,095 97

129 129 Centers for Disease Control 
and Prevention-Clifton, 
Building 18

Unit 3 Atlanta GA s N Secondary chamber (1800F, 1 68 sec) and rotary atomizing wet scrubber WS 120 715 163

115 115 Kona Community Hospital Kealakekua HI SR E Secondary chamber (1900F, 2 sec), no APCD cc 200 684 1,787

116 116 Yukon-Kuskokwim Delta 
Regional Hospital

Bethel AK SR E Secondary chamber, no APCD cc 50 559 1,457

Total iarae f rfWSiPf ■■ ■ ' ‘ “ ■
. ....—“— ................................. . ■. ---------------------------------------- • *

l uiai rnoamm .......... ^....................................: —:—

Total smatiniral v
; —te? ---------------

Total natlonwldes ___________:________________i_____

Emissions data unavailable; used average emissions data from similar units (size, APCD) to estimate emissions 
, Beyond-the-floor subtotals 

Beyond-the-floor total

Note:
In calculating the total number of BTF limits met for each unit, included only one of the CDD/CDF BTF limits (total or TEQ), depending on which BTF limit was met
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tmn UNHID .
Operating
mmm

llfclmated;

•felpingdl
throughpit 

t«py), ;

NMHT floor amission levels Beyond-the-flattreroleslonlln

floor level 
^ppmvd)

POMACT
iWor-Mi

(ppmvd)

ifiiipi

floor level 
#*»*),

spite

(ppmvd)

HgMACT 
floor !*«*»(
(ppmvd)

floor level 
(ppmvd)

iSpO/CDP 
MACTflddr 

level (ppmvd)

Iliiiff.

floor level 
(ppmvd)

NOxMACT
3gM(

(ppmvd),

llfejllp''

floor level '
ipMl®®

lll?Fllnilt-

iPlSIKSf

(ppmvd) ;;

ijftBMlimiit- 

99V. UCL 
, (ppmvd)

PbBTFIImtt- 
99% uci: 

(mg/dscm)'

1 1 2,072 694 6.60 0.983 0.0360 0.00364 0.000695 0.00180 9.30 0.0540 119 9.00 5.1 11 0.00069

5 5 4,321 1,157 0.780 1.41 0.0155 0.00265 0.00353 0.00330 9.30 0.0540 112 2.72 5.1 11 0.00069

15 15-1 8,736 20,729 6.60 1.26 0.00504 0.000887 0.0180 0.00823 9.30 0.0540 140 9.00 5.1 11 0.00069

15 15-2 8,736 20,729 6.60 2.91 0.00769 0.00130 0.0180 0.00407 5.47 0.0540 140 9.00 5.1 11 0.00069

20 20-1 1,300 436 0.190 0.871 0.0360 0.00920 0.00324 0.00721 9.30 0.0540 121 2.85 5.1 11 0.00069

20 20-2 1,300 436 0.353 1.17 0.0360 0.00867 0.00771 0.00775 9.30 0.0540 121 2.85 5.1 11 0.00069

29 29 2,080 739 6.60 2.60 0.00675 0.00119 0.00400 0.00174 7.72 0.0540 131 2.78 5.1 11 0.00069

36 36-1 865 580 4.22 2.46 0.00115 0.000853 0.00305 0.00156 3.71 0.0442 99.8 1.13 5.1 11 0.00069

36 36-2 5,753 5,868 3 75 1.07 0.0109 0.00242 0.0141 0.00255 6 78 0.0540 94.4 2.35 5.1 11 0.00069

40 40 1,248 418 6.60 11.0 0.00468 0.00186 0.00418 0.00106 1.31 0.0153 92.7 2.07 5.1 11 0.00069

42 42 7,951 5,061 6.60 10.7 0.0360 0.00886 0.0132 0.00203 9.30 0.0540 140 1.50 5.1 11 0.00069

43 43 8,736 2,136 0.986 6.46 0.0360 0.00537 0.0119 0.0104 9.30 0.0540 121 2.85 5.1 11 0.00069

44 44 3,024 1,013 0.608 2.74 0.0360 0.00920 0.0180 0.00960 9.30 0.0540 88.3 4.62 5.1 11 0.00069

46 46 2,964 1,291 1.18 4.91 0.0360 0.00920 0.0180 0.0103 9.30 0.0540 67.9 1.16 5.1 11 0.00069

48 48 4,992 3,010 1.02 1.17 0.0360 0.00560 0.00374 0.00973 9.30 0.0540 140 3.41 5.1 11 0.00069

51 51 6,247 1,570 2.68 6.35 0.0348 0.00365 0.00244 0.00254 9.30 0.0540 77.1 2.13 5.1 11 0.00069
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FACID unitip

^9

Operating 
hours (hr/yr)

---------------- Imact floor! mission levels * • gsotse; wemlsetoiv lImKs' ...............
Estimated

annual
throughput

<»prt

HCIMACT
floorlevel
(ppmvd)

CO MACT 
floor Iwrt 
(ppmvd)

PbMACT 
Poor level 
jpptnvd)

Cd MACT 
floor level 
(ppinvdt

floor level i 
(ppmvd)

PM MACT 
floor level 
(ppmvd)

llpg/CDF'':

MACT floor 
levef (ppmvd)

TE(J,dS

floorlevel
(ppmvd)

NO* MACT 

fleer level 
(ppmvd)

1 SOj MACT 
i floor levelf
1 (ppmvd)

flCIBTFIImlt- 

( 99% UCL 
(ppmvd)

CQBTFIImlt- 
99%UCL 

i (ppmvd)

h-^aivi,;■ ■■

, PbSTFIImlt- 
99% UCL 

(rng.'dscmj

54 54 3,352 1,684 0.947 9.36 0.0360 0.00379 0.00128 0.00543 9.30 0.0540 140 1.25 5.1 11 0.00069

55 55 8,008 4,024 6 60 5.85 0.0360 0.00205 0.00730 0.00111 9.30 0.0540 123 2.52 5.1 11 0.00069

59 59-1 8,400 5,378 4.24 3.95 0.0360 0.00920 0.0180 0.00714 2.82 0.0540 121 2.85 5.1 11 0.00069

59 59-2 8,400 5,378 3.88 4.61 0.0360 0.00920 0.0180 0.0102 5 48 0.0540 121 2 85 51 11 0.00069

60 60-1 7,456 3,747 6.60 11.0 0.00335 0.000532 0.0180 0.00504 6.10 0.0540 104 7.03 5.1 11 0.00069

65 65-1 7,665 3,852 1.12 11.0 0.0360 0.00572 0.0180 0.00921 1.24 0.0105 121 2.85 5.1 11 0.00069

65 65-2 7,558 3,798 1.43 5.77 0.0360 0.00920 0.0180

i

0.00878 0.837 0.0126 121 2.85 5.1 11 0.00069

71 71 4,800 2,653 2.22 7.07 0.0360 0.00920 0.0180 0.0105 9.30 0.0540 107 0.82 5.1 11 0.00069

77 77 8,395 3,375 2.68 5.90 0.0360 0.00920 0.00623 0.0109 7.10 0.0540 121 2.85 5.1 11 0.00069

84 84 6,240 4,181 6.60 2.24 0.0360 0.00920 0 0180 0.0110 0.357 0.0117 140 1.45 5.1 11 0.00069

87 87 3,120 627 6.60 4.81 0.0360 0.00113 0.00898 0.00357 9.30 0.0540 121 9.00 5.1 11 0.00069

94 94 7,904 3,707 0.661 4.45 0.0360 0 00524 0.0180

I

0.00617 9.30 0.0540 121 2.85 5.1 11 0 00069

98 98-1 5,328 2,677 2.12 1.73 0.0360 0.00298

1

0.0180 0.0110 9.30 0 0540 78.9 1.12 5.1 11 0.00069

106 106 8,760 4,402 0.567 4.62 0.0360 0.00396 0.0180 0.00828 2.40 0 0176 121 2.85 5.1 11 0.00069

109 109 1,872,
!

1,057 6.60 11.0 0.0171 0.00296 0.0180 0 00611 9.30 0 0540 140 9.00 5.1 11 0.00069

110 110 7,309
i

4,738 3.93 7.39 0.0309 0.00214 0.0180 0.00449 3.37 0.0540 140 3.35 5.1 11 0.00069
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■ttilS
Ijnitid

OperiUno
hour# (hr/yr)

lllfMfil

“Tisr

el. ;y.: |Beyo»<Uh*»ffoor emission lin mmumm

HCI MACT
floor I#y*I 

’(ppmvtfl

akBilrj

floor levol 
(ppmvd)

sjiispsis

PPMAUI

(ppmvd)

CdMACT 
floor Idypl 
(ppmwD

.;, :-A»
Hg MACT 
floor level 
torn**)

M------------
PM MACT 
floor level 
(ppmvd) level (ppmvd)

TEQ MACT 
fleer level 
(PPlhvd)

NO, MACT
Ifppjil fioerim

»(ppmvd)

HClBTFHmH-
•:99%UCL.,

(ppmvd)

COBTFlImlt-

99%UCt
PbSTF limit- 

09% UCL
.{mpftfcttm}'-

120 120-1 7,896 11,022 6,60 3.96 0.0187 0.00132 0.0130 0.00702 0.498 0.00807 72.4 1.21 5.1 11 0.00069

120 120-2 7,896 11,022 5.30 2.86 0.00778 0.000889 0.00559 0.00947 0.152 0.00378 88.4 0.462 5.1 11 0.00069

125 125 625 209 1.58 10.7 0.000296 0.000106 0.00164 0.00323 0.380 0.00532 66.9 1.45 5.1 11 0.00069

130 130 4,160 1,394 6.60 1.00 0.0360 0.00564 0.00542 0.0110 0.665 0.0160 81 5 7.58 5.1 ii 0.00069

13 13 1,440 ■ 241 0.708 1.50 0.0180 0.0130 0.0250 0.0126 0.850 0.0200 100 0.469 7.7 1.8 0.018

16 16 1,350 145 1.39 5.50 0.0180 0.0130 0.00395 0.0200 0.850 0.0200 87.9 2.88 7.7 1 8

i

0.018

18 18 5,408 906 1.48 5.36 0.0180 0.0130 0.00270 0.0200 0.850; 0.0200 84.7 4.20 7.7 1.8 0.018

21 21 2,496 418 6.26 5.50 0.0180 0.0130 0.000836 0.0197 0.850 0.0200 105 3.52 7.7 1.8 0.018

25 25 3,944 661 0.736 1.88 0.0180, 0.0130 0.00346 0.0164 0.850 0.0200 105 3.52 7.7 1.8 0.018

30 30 2,920 489 2.10 1.41

i

0.0180' 0.00366 0.0108 0.0124 0.850 0.0200 124 0.336 7.7 1.8 0.018

34 34 1,022 171 1.27 2.11 0.0180 0.00408 0.00124 0.0200 0.0973 0.00291 105 1.22 7.7 1.8 0.018

38 38 4,472 599 7.70 2.08 0.00406 0.00106

i

0.00927 0.00399 0.850 0.0200 105 1.90 7.7 1.8 0.018

41 41 2,080

i

327 2.62 0.946 0.0180 0.0130 0.0250 0.0200 0.175 0.00424 94.4 2.46 7.7 1.8 0.018

47 47 1,664 276 4.69 5.50 0.0180 0.0130 0.0195 0.0173 0.850 0.0200 148 2.54 7.7 1.8 0.018

63 63 1,050 176 7.70 0.679 0.00485 0.00152 0.00361 0.00505 0.850 0.0200 131 2.02 7.7 1.8 0.018
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FACID
Miii;

lllBliliSfe;"

Operating 
hours (hr/yr)

Estimated

annual''
throughput

‘.V

1 1 Beyond-the-floor emission limits

floor level
COMACT 
floor level 
(ppmvd)

rnmm
PbMACT 
floor level
(ppmvd)

Cd MACT 
floor level 

tr (ppmvd)
fluor level 
(ppmvd)i

PM MAST 

floor level 
(Ppmvd)

CDD CDF 
MACT floor 

[level (ppmvd)

ITEQ MACT 
floor level 
(ppmvd)

Ilf’MteT

•floor level! 

(ppmvd) |

50a MACT 
floor levels 
(ppmvd)

HCIBTFIlmltJ 

99% UCU : 
(ppmvd) i

COBTFflmft- 
99% UCU 
(ppmvd)

PbBTFIImlt- 
I 99% UCt 
i (mgldsom)

81 81 2,028 319 7.70 2.06 0.0180 0.00176 0.0250 0.0116 0.850 0.0200 15.0 4.20 7.7 1.8 0.018

82 82 2,574 431 1.58 1.91 0.0180 0.00336 0.00251 0 0137 0.850 0.0200 105 3.52 7.7 1.8 0.018

88 88 3,016 303 3.29 5.50 0.0180 0.0109 0.00716 0.0200 0.850 0.0200 105

i

3.52 7.7
j

1.8 0.018

95 95 1,404 235 5.27 2.15 0.00397 0.00128 0.00254 0.00294 0.850 0.0200 105: 1.96 7.7 1.8 0.018

108 108-1 1,248 209 0.455 1.97 0.0180 0.00773 0.00312 0 0200 0.206 0 00300 128 0.932 7.7 1.8 0.018

111 111 989 133 1.17 3.28 0.0180 0.0130 0 0237 0.00336 0.850 0.0200 141 1.80 7.7
i

1.8 0.018

86 86 5,018 160 1.03 2.27 0.161 0.00256 0.0114 0.0137 2 89 0.0130 105 3.52 7.7 1.8 0.018

129 129 2,920 117 1.30 12.1 0.0727 0 00545 0.00292 0 00760 2.89 0.00453 105 3.52 7.7
!

1.8 0.018

115 115 1,430 96 135 7.00 0 226 0.0380 0 00158 0.0128 29.6 0.618 95.1 3.52 15 20 0.31

116 116 1,560 26 298 5.41 0.226 0.0380 0.00510 0.0162 125 2.52 95.1 22.6 15 20 0.31

TotaT large v ■ ■ i-'ii;;. ^ 1
totalmedium ■m?y ■ ■■
Total small ""T------

. • ' ;:|p® P''
Tdiil small rural ■' .. *

W' r.

Emissions
Beyond-thf
Beyond-th<

Note:
In calculating the tota
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FACID UNITID

•. .j i-. ■ - ■ ■ * ■ .■ ■■ ■ • • Meets:$TF limit (0 = no. 1 ° yss) . . ■> .

CdBTFlImlt- 
99% UCL' 

(mg/dscm)

V-X'/.
Hg BTF limit- 

99% UCL ■ 
imgfdscm)

PM BTF llmlt- 
99% UCL 
(gr/dscf)

CDD/CuF 
BTF limit-. 

99V. UCL 
(ng/dscm)

TEQ BTF 
llmlt-99% 

UCL
(ng/dscm)

NOXBTF
llmlt-99%

UCL(pprnvd)

302 BTF limit 
FJjfStKiL' =■ 

(ppmvd)

Moots HCI 
BTF llmlt- 
99%UCL

Moots CO 
BTFJImlt- 
99% UCL

Moots Pb 
BTF limlt- 
99% UCL

BTF llmlt- 
99% UCL

fjfjggjlgpf
Moots Hg 
BTF limit- 
99% UCL'

Moots PM 
BTF llmlt- 
99% UCL

Moots . 
CDD/CPF 
BTF llmlt- 
99% UCL

Moots TEQ 
BTF llmlt- 
99% UCL

Moots NOX 
BTF llmlt- 
99% (iCL

1 1 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 1 1 1 0 1

5 5 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 1

15 15-1 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 0 1 0 0

15 15-2 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 1 1 0 0

20 20-1 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 1

20 20-2 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 1

29 29 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 1 1 0 0

36 36-1 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 1

36 36-2 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 1

40 40 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 1 1 1 1

42 42 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 1 1 0 0

43 43 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 0 1

44 44 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 0 1

46 46 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 0 1

48 48 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 0 0

51 51 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 1
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Table 21. Nati

FAC ID UNITiD

Meets BTF Imit <0 * no, 1 « yes) s* .

Cd BTF Hmft- 
99%UCL 

(roaMscm)

HaBTFIImll. 
99% UCL 

{fng/dsem}

PM BTF ilmlt- 

99%gCL 
<gr/d*ef)

COD/CDF 
BTFflmlt- 
99% UCL 
(ng/dscm)

TEQ BTF 
ifmlt-99% 

UCL
(ng/dscm)

NOX BTF 
llmlt.99% 

UCMppmvd)

302 BTF limit 
99% UCL 

• (ppmvdj

Meets HCI 
BTFIImlt- 
99% UCL

Meets CO 
BTFHmft- 
99% UCL

Meets Pt> 
BTF Emit* 
99% UCL

Meets Cd 
BTF limit. 
99% UCL

Meets Hjg 
BTF limlt- 
99% UCL

ft-!

Meets PM 
BTF llmit-
itWtKiL

Moots |T 
CDD.'CDF

fi%UCL

-------- Wl—
Meets,|pQ

MSSijjippn-,
pflfueL;

54 54 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 1 1 1 0 0

55 55 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 1 1 0 1

59 59-1 0.00013 0 0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 1

59 59-2 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 0 1

60 60-1 0.00013 0.0013 0.0080 93 0.035 130 1.6 0 1 0 0 0 1 1 0 1

65 65-1 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 i 1

65 65-2 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 1 1

71 71 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 0 1

77 77 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 0 1

84 84 0 00013 0.0013 0.0080 9.3, 0.035 130 1.6 0 1 0 0 0 0 1 1 0

87 87 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 1 1 0 1

94 94 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 1

98 98-1 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 0 1

106 106 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 0 1 1 1

109 109 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 1 1 0 0

110 110 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 0 0 0 1 1 0 0
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Table 21. Nati

UNHID

W- ZfSWZ'tirWd 'C .7 i
•Ski ' 1 ' ' ) sife-srvra

Cd aWtlrott- 
98% UCL 

' (mg/dsem)

Mg BTF ilmlt-

(mg/decm)

ilMcE

(gr/dscf)

TDOTCDT
ifpptt-
muct
lug/dscm)

TECTHTT
Hmlt'99%

(ngldwmi

Ma&aamib

llmtt-99%
UCt(ppmvd)

302BTFIIit.Ii

: <PPmv4)

Masts MCI

99% UCL

rs

99% UCL.
llflll illill Masts PM

mm,

99% UCL

Meets .
cdd/cdf; 
BIT limit* 
99% UCL i

MeetsTEQ
IffBijf

99% UCL

iHPtcat.

99% UCL

120 120-1 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 1 1 1 1

120 120-2 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 0 1 1 1

125 125 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 1 1 1 1 0 1 1 1 1

130 130 0.00013 0.0013 0.0080 9.3 0.035 130 1.6 0 1 0 0 0 0 1 1 1

13 13 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 1 1 0 0 0 0 0 0

16 16 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 0

i

0 0 0 0 0

18 18 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 0 1 0 0 0 0

21 21 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1

i

0 1 0

i
1
i

1 0 0 0 0

25 25 0.0098 0.0035 0.0095 0.47 0.014 67 1.4
------------- i|

0 1 0; 1 0 0 0 0

30 30 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 1

!

1

I

1 0 0 0 0 0

34 34 0 0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 1 1 0 1 1 0

38 38 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0

i

1 1 0 1 0 0 0

41 41 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 1 1. 0 0 0 1 1 0

47 47 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 i 0 1 0 0 0 0 0 0

63 63 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 1 1 1 0 1 0 0 0
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Table 21. Nati
I. WVWny V..,., I

' ' '
r:ui®)

- - -“a-v ^11 ))n 11 ' 1[Meets BTFltmit {0 - nol1«V«ij ife.-.-'Sfc: : • -a

PMBtFimlt- 

99% UCL 
(gr/dacf)

CDD/CDR 
BTF limit* 
99%'U^

TEQ BTF 
llmit-99% 
r UCl. 

5ftig?d»cin)

NOXBTF
llmtt-99%

UCt»{ppmvd)

SOI BTF limit 
99% UCL 
{|>pmyd)

fleets 

*TFilri«i 

#9% UCL'

Ifleet# CO 

BTF limit* 
99% UCL

MeeUPb 
BTFItmlt. 
99% UtSP

BTFIImit-
WMfclP

Wwts'f#
Meets PM 
|TF limit- 
19% UCL

Meets 
COD/CDF 
BTF limit- 
99% UCL

Meets TEQ 
BTF llmlt- 
99% UCL

Meets NOX 
l BTF limit* 

W*UCfe

81 81 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 1 0 0 0 0 1

82 82 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 r 1 0 0 0 0

88 88 0.0098 0.0035 0 0095 0.47 0.014 67 1.4 1 0 1 0 0 0 0 0 0

95 95 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 1 1 1 0 0 0

108 108-1 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 1 1 0

1

1 1 0

111 111 0.0098 0.0035 0.0095 0.47 0.014 67 1.4 1 0 1 0 0 1 0 0 0

86 86 0.0098 0.0035 0.0095 0.47 0.013 67 1.4 1 0 0 1 0 0 0 1 0

129 129 0.0098 0.0035 0.0095 0.47 0.013 67 1.4 1 0 0 1 1 1
i

0 1 0

115 115 0.017 0.0051 0.029 16 0.013 67 1.4 0 1 1 0 1 1 0 0 0

116 116 0.017 0.0051 0 029 16 0.013 67 1.4 0 1 1 0 1 1 0 0 0

?6tdt!srge ..!• — ( Si , .ifltfc- i: ... mm-i-
-.JSISpSS f’ ■ tN.f^fSpi- i_ •

•‘v ■
Tota|small . • --Mp • Jr r '

pi:®:

!!-< • -
psiiiii .-Hi ■i -_ :

Totalnatlonwidga.. n'.-aEi,;..... • • • J t " 1 --M

Emissions
Beyond-thf

jBeyond-th(

Note:
In calculating the tota
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Table 21. Nati
i,*

.

4 -,W Moots $02
iRTP limit .

BTF HCI % fttyencMhe? BTF Pb % ..
5j|pfffP

control
MAC? floor 
Cd control

ilBllfSK Beyond-the-
|: - flnnr *

rActo uwrjP 99% yet HCI control
<. v iw i ly 111 .3j CO control

owyvrfWHJW*.
floor CO control

• HUCII
Pb control Needed

llfipi WVWIft'Ml"
Needed

I : >IVV< W 1'rffS
l .control

i 1 0 5 add packed- 
bed scrubber

29% add caustic none -91% no additional 
control

replace FF 5117% improve FF 
performance

none 2700% improve FF 
performance

5 5 0 5 none -85% no additional 
control

none -87% no additional 
control

none 2144% replace FF

i

none 1941% replace FF

15 15-1 0 2 add packed- 
bed scrubber

29% add caustic none -89% no additional 
control

none 630% replace FF none 582% replace FF

15 15-2 0 3 add packed- 
bed scrubber

29% add caustic none -74% no additional 
control

none 1015% replace FF none 901% replace FF

20 20-1 0 5 none -96% no additional 
control

none -92% no additional 
control

add FF 5117% improve FF 
performance

increase 
scrubber hp

6977% improve FF 
performance

20 20-2 0 5 none -93% no additional 
control

none -89% no additional 
control

add FF 5117% improve FF 
performance

none 6567% improve FF 
performance

29 29 0 3 add packed- 
bed scrubber

29% add caustic none -76% no additional 
control

none 879% replace FF none 819%

|
I

replace FF

36 36-1 1 6 none -17% no additional 
control

none -78% no additional 
control

none 66% improve FF 
performance

none 556% improve FF 
performance

36 36-2 0 5 none -26% no additional 
control

none -90% no additional 
control

none 1481% replace FF none 1764% replace FF

40 40 0 4 add packed- 
bed scrubber

29% add caustic increase 
natural gas

0% no additional 
control

none 579% replace FF none 1327% replace FF

42 42 1 4 add packed- 
bed scrubber

29% add caustic none -3% no additional 
control

improve FF 
performance

5117% replace FF none 6714% replace FF

43 43 0 4 none -81% no additional 
control

none -41% no additional 
control

add FF 5117% improve FF 
performance

none 4034% improve FF 
performance

44 44 0 4 none -88% no additional 
control

none -75% no additional 
control

add FF 5117% improve FF 
performance

increase 
scrubber hp

6977% improve FF 
performance

46 46 1 5 none -77% no additional 
control

none -55% no additional 
control

add FF 5117% improve FF 
performance

add FF 6977% improve FF 
performance

48 48 0 3 none -80% no additional 
control

none -89% no additional 
control

add FF 5117% improve FF 
performance

none 4211% improve FF 
performance

51 51 0 5 none -47% no additional 
control

none -42% no additional 
control

none 4945% replace FF none 2707% replace FF
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Table 21. Nati

FACID UNHID

Pereent Improvement and cwitro! measure rteeded to meet E TF limit • ,

Meet* SOZ 
BTFIImtt- 
99%UCL

Total BTF 
liirilta met* 
99% WCfc

MACT floor 
MCI control

BTF HCI % 
Improvement 

. Needed

Beyond-the-
floorHCl
control

MACT flop? 
CO eontrot

BTF coy. 
Improvement 

Needed
Beyorsd-the- 

floor CO control
MACTflow 
Pb control

BTF Pb % 
Improvement

Neatfed

BeyoncMhe- 
floor Pb 
control

MACfftoor 
Cd control

-C* ' I,

BTF Cd % 
Improvement 

Needed

' '
Beyond-the- 

floor Cd 
control

54 54 1 6 none -81% no additional 
control

none -15% no additional 
control

add FF 5117% improve FF 
performance

non© 2819% improve FF 
performance

55 55 0 4 add packed- 
bed scrubber

29% add caustic none -47% no additional 
control

replace FF 5117% improve FF 
performance

none 1474% improve FF 
performance

59 59-1 0 5 none -17% no additional 
control

none -64% no additional 
control

add FF 5117% improve FF 
performance

add FF 6977% improve FF 
performance

59 59-2 0 4 none -24% no additional 
control

none -58% no additional 
control

add FF 5117% improve FF 
performance

add FF 6977% improve FF 
performance

60 60-1 0 4 add packed- 
bed scrubber

29% add caustic increase 
natural gas

0% no additional 
control

none 385% replace FF none 309% replace FF

65 65-1 0 4 none -78% no additional 
control

increase 
natural gas

0% no additional 
control

add FF 5117% improve FF 
performance

none 4298% improve FF 
performance

65 65-2 0 4 none -72% no additional 
control

none -48% no additional 
control

add FF 5117% improve FF 
performance

increase 
scrubber hp

6977% improve FF 
performance

71 71 1 5 none -57% no additional 
control

none -36% no additional
control

add FF 5117% improve FF 
performance

add FF 6977% improve FF 
performance

77 77 0 4 none -47% no additional 
control

none -46% no additional 
control

add FF 5117% improve FF 
performance

add FF 6977% improve FF 
performance

84 84 1 3 add packed- 
bed scrubber

29% add caustic none -80% no additional 
control

replace FF 5117% improve FF 
performance

improve FF 
performance

6977% improve FF 
performance

87 87 0 4 add packed- 
bed scrubber

29% add caustic none -56% no additional 
control

improve FF 
performance

5117% replace FF none 772% replace FF

94 94 0 5 none -87% no additional 
control

none -60% no additional 
control

add FF 5117% improve FF 
performance

none 3932% improve FF 
performance

98 98-1 1 5 none -58% no additional 
control

none -84% no additional 
control

add FF 5117% improve FF 
performance

none 2193% improve FF 
performance

106 106 0 4 none -89% no additional 
control

none -58% no additional 
control

add FF 5117% improve FF 
performance

none 2947% improve FF 
performance

109 109 0 3 add packed- 
bed scrubber

29% add caustic increase 
natural gas

0% no additional 
control

none 2373% replace FF none 2173% replace FF

110 110 0 4 none -23% no additional 
control

none -33% no additional 
control

none 4374% add FF none 1543% add FF
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Table 21. Nati
Percent Improvement and co ntrol measure heeded to meet 1 TF. limit ..

JalflEl1
BTFCO% Seyond-tha- 

ffonr Ph MArT#lnftr J m itmuA m a rlt
si control'•FACID uwno 8W4UCL. immim HCl control ■: Needed ■

IV WP 1 Wff
v.; control CO control Needed

.. wtspwtUHiWf'..
floor CO control

r lVIMV* I IKHIf-s
Pbcontrol sfiteiliisiS

npor rp ... .. »Vv#AW:*:::l4vvr::
Cd oorrtrof

irnpivvviTiurn

120 120-1 1 5 add packed- 
bed scrubber

29% add caustic none -64% no additional 
control

none 2606% replace FF none 918% replace FF

120 120-2 1 4 none 4% add lime none -74% no additional 
control

none 1027% replace FF none 584% replace FF

125 125 1 8 none -69% no additional 
control

none -3% no additional 
control

none -57% none none -19% none

130 130 0 3 add caustic 29% add more 
caustic

none -91% no additional 
control

increase 
scrubber hp

5117% add FF none 4239% add FF

13 13 1 4 none -91% no additional 
control

none -17% no additional 
control

add FF 0% no additional 
control

add FF 33% improve FF 
performance

16 16 0 2 none -82% no additional 
control

secondary
chamber
retrofit

206% add natural gas add FF 0% no additional 
control

add FF 33% improve FF 
performance

18 18 0 3 none -81% no additional 
control

none 198% secondary 
chamber retrofit

add FF 0% no additional 
control

add FF 33% improve FF 
performance

21 21 0 3 none -19% no additional 
control

increase 
natural gas

206% secondary 
chamber retrofit

add FF 0% no additional 
control

increase 
scrubber hp

33% improve FF 
performance

25 25 0 3 none -90% no additional 
control

none 4% add natural gas add FF 0% no additional 
control

add FF 33% improve FF 
performance

30 30 1 5 none -73% no additional 
control

none -21% no additional 
control

add FF 0% no additional 
control

none -63% none

34 34 1 6 none -83% no additional 
control

none 17% add natural gas add FF 0% no additional 
control

none -58% none

38 38 0 4 add lime 0% no additional 
control

none 16% add natural gas none -77% none none -89% none

41 41 0 4 none -66% no additional 
control

none -47% no additional 
control

add FF 0% no additional 
control

add FF 33% improve FF 
performance

47 47 0 2 none -39% no additional 
control

secondary
chamber
retrofit

206% add natural gas add FF 0% no additional 
control

add FF 33% improve FF 
performance

63 63 0 5 add packed- 
bed scrubber

0% no additional 
control

none -62% no additional 
control

none -73% none none -85% none
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Table 21. Nati

FACJO UNHID

Pareant Imorojwraentand cojatrol measure needed to meet EITF limit

Meats SQ2 
BTF limit-
amuci

Total BTF 
limits met- 
99% UCl.

MACT floor 
HO control

BTF MCI % 
Improvement 

NBatleU

. Beyond-the- 
floor HO 
control

MACT floor 
CO control

BTF CO % 
Improvement 

Needed

BoydntMhe- 
floor CO control

MACT Boor 
Pb control

BTF Pb % 
Improvement 

Needed

Beyend-the- 
, floor Pb 
control

MACT floor 
Cd control

BTF Cd % 
Improvement 

Needed

Beyond-the-
floorCd
control

81 81 0 4 add packed- 
bed scrubber

0% no additional 
control

none 15% add natural gas add FF 0% no additional 
control

none -82% none

82 82 0 4 none -80% no additional 
control

none 6% add natural gas increase 
scrubber hp

0% no additional 
control

none -66% none

88 88 0 2 none -57% no additional 
control

secondary
chamber
retrofit

206% add natural gas add FF 0% no additional 
control

none 11% improve FF 
performance

95 95 0 5 none -32% no additional 
control

none 19% add natural gas none -78% none none -87% none

108 108-1 1 6 none -94% no additional 
control

none 9% add natural gas add FF 0% no additional 
control

none -21% none

111 111 0 3 none -85% no additional 
control

none 82% add natural gas add FF 0% no additional 
control

increase 
scrubber hp

33% improve FF 
performance

86 86 0 3 none -87% no additional 
control

none 26% add natural gas none 793% add FF none -74% none

129 129 0 5 none -83% no additional 
control

none 573% add natural gas none 304% add FF none -44% none

115 115 0 4 none 797% add packed-bed 
scrubber

none -65% no additional 
control

none -27% none none 123% add FF

116 116 0 4 none 1887% add packed-bed 
scrubber

none -73% no additional 
control

none -27% none none 123% improve FF 
performance

Total law t ■■■■■■ ■ ■■ sifr- -m ■■■
'

Total medium *
Total small *
Total small rural :
Total nationwide

TOMim
Emissions 
Beyond-th( 
Beyond-th<

Note:
In calculating the tota
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Table 21. Nati
MiSSsi8 If' ■

FACID UNITIi
MACT floor 
Ho control

improvement
ysfeiilf

BeyofuMhe* 
flCOr Hg
Octroi ■ - PM control

Improvement 
. Needed

Beyond-the-
fco«pJ| CDD/CDF

control

nrapssBs
CDD/CDF % 
Improvement 

Needed
Beyond-the-ftoMr 
CDD/CDF control

MACTfoor 
TEQ control

BTF CDD/CDF

Improvement Soyond-tho-floor 
tEQconlrol ■

MACT floor NOX

1 none -47% no additional 
control

none -77% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

5 5 none 172% increase
activated
carbon

none -59% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

15 15-1 increase
activated
carbon

1285% increase
activated
carbon

none 3% improve FF 
performance

increase
activated
carbon

0% no additional 
control

increase
activated
carbon

54% none (meets total 
CDD/CDF)

add SNCR

15 15-2 increase
activated
carbon

1285% increase
activated
carbon

none -49% no additional 
control

none -41% no additional 
control

none (meets 
total
CDD/CDF)

54% none (meets total 
CDD/CDF)

add SNCR

20 20-1 none 150% increase
activated
carbon

none -10% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

20 20-2 none 493% increase
activated
carbon

none -3% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

29 29 none 208% increase
activated
carbon

none -78% no additional 
control

none -17% no additional 
control

none (meets 
total
CDD/CDF)

54% none (meets total 
CDD/CDF)

minor adjustment 
(marginal difference 
in NOX)

36 36-1 none 135% add ACI none -81% no additional 
control

none -60% no additional 
control

none 26% none (meets total 
CDD/CDF)

none

36 36-2 none 987% add ACI none -68% no additional 
control

none -27% no additional 
control

none (meets 
total
CDD/CDF)

54% none (meets total 
CDD/CDF)

none

40 40 none 221% increase
activated
carbon

none -87% no additional 
control

none -86% no additional 
control

none -56% no additional 
control

none

42 42 none 916% increase
activated
carbon

none -75% no additional 
control

increase
activated
carbon

0% no additional 
control

increase
activated
carbon

54% none (meets total 
CDD/CDF)

minor adjustment 
(marginal difference 
in NOX)

43 43 none 812% increase
activated
carbon

none 30% improve FF 
performance

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

44 44 add ACI 1285% increase
activated
carbon

none 20% improve FF 
performance

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

46 46 add ACI 1285% increase
activated
carbon

none 29% improve FF 
performance

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

48 48 none 187% increase
activated
carbon

none 22% improve FF 
performance

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

minor adjustment 
(marginal difference 
in NOX)

51 51 none 88% increase
activated
carbon

none -68% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none
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Table 21. Nati
■ -Si : sum- -.

— •jji .. s^r f ;■ ■

Improvifnent
Needed

Wynd^eJ' ‘ISSPh*

IwACTfloorNOX,

FAcro *J#WSn« IPHo ciiitrol'*
gMjfSboir-

■^liconbroL.
ley6n(Whe-floor

CDD/CD^control fl|fEG*cbntr<>l:~ *

54 54 none -2% no additional 
control

none -32% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

minor adjustment 
(marginal difference 
in NOX)

55 55 none 462% increase
activated
carbon

none -86% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

59 59-1 add AC I 1285% increase
activated
carbon

none -11% no additional 
control

none -70% no additional 
control

none (meets 
total
CDD/CDF)

54% none (meets total 
CDD/CDF)

none

59 59-2 add AC I 1285% increase
activated
carbon

none 27% improve FF 
performance

none -41% no additional 
control

none (meets 
total
CDD/CDF)

54% none (meets total 
CDD/CDF)

none

60 60-1 increase
activated
carbon

1285% increase
activated
carbon

none -37% no additional 
control

none -34% no additional 
control

none (meets 
total
CDD/CDF)

54% none (meets total 
CDD/CDF)

none

65 65-1 add AC I 1285% increase
activated
carbon

none 15% improve FF 
performance

none -87% no additional 
control

none -70% no additional 
control

none

65 65-2 add AC I 1285% increase
activated
carbon

none 10% improve FF 
performance

none -91% no additional 
control

none -64% no additional 
control

none

71 71 increase 
scrubber hp

1285% increase
activated
carbon

none 31% improve FF 
performance

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

77 77 none 379% add ACI none 36% improve FF 
performance

none -24% no additional 
control

none (meets 
total
CDD/CDF)

54% none (meets total 
CDD/CDF)

none

84 84 increase
activated
carbon

1285% increase
activated
carbon

improve FF 
performance

38% improve FF 
performance

none -96% no additional 
control

none -67% no additional 
control

add SNCR

87 87 none 591% increase
activated
carbon

none -55% no additional 
control

increase
activated
carbon

0% no additional 
control

increase
activated
carbon

54% none (meets total 
CDD/CDF)

none

94 94 add AC I 1285% increase
activated
carbon

none -23% no additional 
control

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

98 98-1 increase
activated
carbon

1285% increase
activated
carbon

increase 
scrubber hp

38% improve FF 
performance

add ACI 0% no additional 
control

add ACI 54% none (meets total 
CDD/CDF)

none

106 106 add AC I 1285% increase
activated
carbon

none 4% improve FF 
performance

none -74% no additional 
control

none -50% no additional 
control

none

109 109 increase
activated
carbon

1285% increase
activated
carbon

none -24% no additional 
control

increase
activated
carbon

0% no additional 
control

increase
activated
carbon

54% none (meets total 
CDD/CDF)

add SNCR

110 110 increase
activated
carbon

1285% increase
activated
carbon

none -44% no additional 
control

none -64% no additional 
control

none (meets 
total
CDD/CDF)

54% none (meets total 
CDD/CDF)

add SNCR
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Table 21. Nat

FAC1D UNTOD
MACTfloor 
Hfl control

rrfHg%
improvement MACT floor 

PM control

||BTF PM % 
Improvement

W ■
Beyond-the* 

floor PM
MACTfloor
COD/CDF Beyond-the-floof

CPDJCbFbontrol iipQftnfir

STF vODfCDF
mafeggls
finprovomont

<1 ■ 1B|j|iileioor
t?''

MACT floor NOX
®H^%dnfroi '•'?*

lilitWJl
ISISP'01

wuU'CBrye
Improvement

NoodeirSfe

120 120-1 none 901% increase
activated
carbon

none -12% no additional 
control

none -95% no additional 
control

none -77% no additional 
control

none

120 120-2 none 330% increase
activated
carbon

none 18% improve FF 
performance

none -98% no additional 
control

none -89% no additional 
control

none

125 125 none 26% increase
activated
carbon

none -60% no additional 
control

none -96% no additional 
control

none -85% no additional 
control

none

130 130 none 317% add ACI increase 
scrubber hp

38% increase 
scrubber hp

none -93% no additional 
control

none -54% no additional 
control

none

13 13 add ACI 614% increase
activated
carbon

none 33% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

16 16 none 13% increase
activated
carbon

increase 
scrubber hp

111% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

18 18 none -23% increase
activated
carbon

increase 
scrubber hp

111% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

21 21 none -76% no additional 
control

none 107% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

25 25 none -1% no additional 
control

none 73% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

30 30 none 207% increase
activated
carbon

none 31% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

34 34 none -65% no additional 
control

increase 
scrubber hp

111% improve FF 
performance

none -79% no additional 
control

none -79% no additional 
control

none

38 38 none 165% increase
activated
carbon

none -58% no additional 
control

increase
activated
carbon

81% increase activated 
carbon

increase
activated
carbon

43% increase activated 
carbon

none

41 41 add ACI 614% increase
activated
carbon

increase 
scrubber hp

111% improve FF 
performance

none -63% no additional 
control

none -70% no additional 
control

none

47 47 none 457% increase
activated
carbon

none 82% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

63 63 none 3% increase
activated
carbon

none -47% no additional 
control

increase
activated
carbon

81% increase activated 
carbon

increase
activated
carbon

43% increase activated 
carbon

none
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FACID UNIlio
MACT floor Improvement

Beyond-tha-
S|||g|l|^| MACT floor

ate?1’*'0'
Improvement

Beyond-the- 
. floor PM

MACT floor 
CDD/CDF

■~‘"BTF Total ! 
CDD/CDF % , 
Improvement Beyond-the-floor

afflciiloMa;
MACT floor

BTF'CCDVCDF 
TSQ % ’ 

Improvement 
■ Needed ■

Beyond-the-floor 1 MACT floor NOX 
control

81 81 add AC I 614% increase
activated
carbon

none 22% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

82 82 none -28% no additional 
control

none 44% increase 
scrubber hp

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none
i
i
i

88 88 none 105% increase
activated
carbon

increase 
scrubber hp

111% improve FF 
performance

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

.none

95 95 none -28% no additional
control

none -69% no additional 
control

increase
activated
carbon

81% increase activated 
carbon

increase
activated
carbon

43% increase activated 
carbon

none

108 108-1 none -11% no additional 
control

increase 
scrubber hp

111% improve FF 
performance

none -56% no additional 
control

none -79% no additional 
control

none

in in none 576% increase
activated
carbon

none -65% no additional 
control

add ACI 81% increase activated 
carbon

add ACI 43% increase activated 
carbon

none

86 86 none 227% add ACI and 
DIFF

none 44% increase 
scrubber hp

none 514% none (meets TEQ) none (meets 
total
CDD/CDF)

0% no additional 
control

none

129 129 none -16% no additional 
control

none -20% no additional 
control

none 514% none (meets TEQ) none -65% no additional 
control

none

115 115 none -69% no additional 
control

none -56% no additional 
control

none 85% add ACI and DIFF none 4654% add ACI and DIFF none

116 116 addDIFFand
ACI

0% no additional 
control

none -44% no additional 
control

none 681% increase activated 
carbon

none 19258% increase activated 
carbon

none

Totaliarfle ■ —MM
Total medium

.
A- •. g£ wmm ■ ~ ~ p:- | 1 ; ,• 4.:; . •.

trotal smalt r. . . ^ 'V" ; ■ ••v'.J’Sr

iTotaltmaill rural I
& . rv«r:»?5 ' ; • s™ : :■ •:/ . . • ; -I ! ... r1.....'■...—

iTotal natlonwIde '! —a v ' ','X ,7-,' —r-tr—

_Emissions
&;■ ..ty. ; Beyond-th< 
^^SBeyond-th<

Note:
In calculating the tota

Page 159



Table 21. Nat

FACID

'
erv. ■ ■ .v : Summary of MACT flooi control moasuroa ' ^ Summary of BTF control moasures'

uiymo

;BTFHO*y.:;

Needed

"floor NO/' 

control

•-j - ^

MACT floor SO; 
contra)

'-BTFSOj^t'1'

Improvement 
Needed ’

Beyond4he> 
floor SO] 
control

■*»*■*" . . ,,sd|

Consolidated MACT floor controls

APCO cade 
with MACT 

floor corrtrais Consolidated boyond-tha-floor controls

ArCD coon 
'" with MACT. ■ 

floor and BTF 
controls ■

1 i -8% add SNCR add packed-bed 
scrubber

463% add caustic replace FF with DIFF; add packed-bed 
scrubber and ACI

DIFF/WS improve FF performance; add caustic; 
add SNCR

DIFF/WS

5 5 -14% add SNCR add lime 70% add lime add ACI and lime DIFF replace DIFF; add lime; increase activated 
carbon; add SNCR

DIFF

15 15-1 8% no additional 
control

add packed-bed 
scrubber

463% add caustic add packed-bed scrubber and SNCR; 
increase activated carbon

DIFF/WS replace DIFF; add caustic; increase 
activated carbon, increase NOX reagent

DIFF/WS

15 15-2 8% no additional 
control

add packed-bed 
scrubber

463% add caustic add packed-bed scrubber and SNCR; 
increase activated carbon

DIFF/WS replace DIFF; add caustic; increase 
activated carbon; increase NOX reagent

DIFF/WS

20 20-1 -7% add SNCR add caustic 78% add caustic add DIFF, caustic, and ACI DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

20 20-2 -7% add SNCR add caustic 78% add caustic add DIFF, caustic, and ACI DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

29 29 1% add SNCR add caustic 73% add caustic add packed-bed scrubber; only minor 
adjustment of system to obtain 
additional NOX control (marginal 
difference in NOX)

DIFF/WS replace DIFF; add caustic; increase 
activated carbon; add SNCR

DIFF/WS

36 36-1 -23% add SNCR none -30% no additional 
control

none DIFF improve FF performance; add ACI; add 
SNCR

DIFF

36 36-2 -27% add SNCR minor adjustment 
(marginal 
difference in 802)

47% add lime only minor adjustment of system to 
obtain additional 502 control (marginal 
difference in 302)

DIFF replace DIFF; add lime; add ACI; add 
SNCR

DIFF

40 40 -29% add SNCR none 29% add caustic increase natural gas; add packed-bed 
scrubber

DIFF/WS replace DIFF; add caustic; increase 
activated carbon; add SNCR

DIFF/WS

42 42 8% add SNCR none -6% no additional 
control

improve FF performance; add packed- 
bed sembber; increase activated 
carbon; only minor adjustment of 
system to obtain additional NOX 
control (marginal difference in NOX)

DIFF/WS replace FF (in place of improving FF 
performance); add caustic; increase 
activated carbon, add SNCR (in place of 
minor adjustment of system)

DIFF/WS

43 43 -7% add SNCR add caustic 78% add caustic add DIFF, caustic, and ACI DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

44 44 -32% add SNCR add caustic 189% add caustic add DIFF, caustic, and ACI DIFFA/VS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

46 46 -48% add SNCR none -27% no additional 
control

add DIFF and ACI DIFF/WS improve FF performance; increase 
activated carbon; add SNCR

DIFF/WS

48 48 8% add SNCR add caustic 113% add caustic add DIFF, caustic, and ACI, only minor 
adjustment of system to obtain 
additional NOX control (marginal 
difference in NOX)

DIFF/WS improve FF performance; add caustic, 
increase activated carbon; add SNCR (in 
place of minor adjustment of system)

DIFF/WS

51 51 -41% add SNCR none 33% add lime add ACI DIFF replace DIFF; add lime; increase activated 
carbon; add SNCR

DIFF
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FACID UNHID

Summary of MAC? floor control measures Summaryof BTf control moasuroo *

B#NOx%

Improvement
Needed

Beyond-the- 
floor NO* : 
control- ■

M ACT floor S02 
control

BTF SO, % 
Improvement 

Needed

Beyond-thO- 
floor SO, 
control

\ ■ - '
Consolidated MAC?door controls

APCOcode 
with MACT f 

floor controfa Consolidated beyond-the-floor controls

apwu coa* 
with MACT 

floor pui BTF 
control*

54 54 8% add SNCR none -22% no additional 
control

add DIFF and ACI, only minor 
adjustment of system needed to obtain 
additional NOX control (marginal 
difference in NOX)

DIFFAWS improve FF performance, add SNCR DIFFAWS

55 55 -5% add SNCR add lime 58% add caustic replace DIFF; add packed-bed 
scrubber and ACI

DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

59 59-1 -7% add SNCR add caustic 78% add caustic add DIFF, ACI, and caustic DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

59 59-2 -7% add SNCR add caustic 78% add caustic add DIFF, ACI, and caustic DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

60 60-1 -20% add SNCR add packed-bed 
scrubber

339% add caustic increase natural gas; add packed-bed 
scrubber, increase activated carbon

DIFFAWS replace DIFF; add caustic; increase 
activated carbon, add SNCR

DIFF/WS

65 65-1 -7% add SNCR add caustic 78% add caustic increase natural gas; add DIFF, 
caustic, and ACI

DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

65 65-2 -7% add SNCR add caustic 78% add caustic add DIFF, caustic, and ACI DIFFAWS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

71 71 -18% add SNCR none -49% no additional 
control

add DIFF and ACI DIFFAWS improve FF performance, increase 
activated carbon; add SNCR

DIFFAWS

77 77 -7% add SNCR add caustic 78% add caustic add DIFF and caustic DIFF/WS improve FF performance; add caustic; 
add ACI; add SNCR

DIFF/WS

84 84 8% no additional 
control

none -9% no additional 
control

replace DIFF, add packed-bed 
scrubber; increase activated carbon; 
add SNCR

DIFFAWS improve FF performance, add caustic, 
increase activated carbon; increase NOX 
reagent

DIFF/WS

87 87 -7% add SNCR add packed-bed 
scrubber

463% add caustic improve FF performance; add packed- 
bed scrubber; increase activated 
carbon

DIFF/WS replace DIFF (in place of improving FF 
performance); add caustic; increase 
activated carbon, add SNCR

DIFF/WS

94 94 -7% add SNCR add caustic 78% add caustic add DIFF, caustic, and ACI DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

98 98-1 -39% add SNCR none -30% no additional 
control

add DIFF and ACI (assumed existing 
ACI system would need to be replaced 
to work with DIFF)

DIFF/WS improve FF performance, increase 
activated carbon; add SNCR

DIFF/WS

106 106 -7% add SNCR add caustic 78% add caustic add DIFF, caustic, and ACI DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFFAWS

109 109 8% no additional 
control

add packed-bed 
scrubber

463% add caustic increase natural gas; add packed-bed 
scrubber and SNCR, increase 
activated carbon

DIFF/WS replace DIFF; add caustic; increase 
activated carbon; increase NOX reagent

DIFF/WS

110 110 8% no additional 
control

increase sodium 
bicarbonate

109% add sodium 
bicarbonate

increase sodium bicarbonate and 
activated carbon; add SNCR

Dl-ESP/WS add FF; add sodium bicarbonate; increase 
activated carbon; increase NOX reagent

DIFF-ESPAWS
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FAC1D UNHID

' ■ •• • ite- -------------- 1 = control measure* 1

BTF NO* % 
Improvement 

Needed
floor NOx 

control
MAC! floor S02 

control

^gTF'Sb^ 

Improvement 
NeMed ■

Beyond-the- 
floor SO] 
control

'.. ‘....=------ E
' " 111::»

Consolidated MACT floor controls

APCOoode 
With MACT 

; floor control Consolidated boyond-tho-floor controls

’ APCP code 
wtthMACT' • 

floor end Btf 
controls

120 120-1 -44% none none -24% no additional 
control

add packed-bed scrubber DIFF/WS replace DIFF; add caustic; increase 
activated carbon

DIFF/WS

120 120-2 -32% none none -71% no additional 
control

none DIFF replace DIFF; add lime; increase activated 
carbon

DIFF

125 125 -49% add SNCR none -10% no additional 
control

none HEPA/CA/WS increase activated carbon; add SNCR HEPA/CA/WS

130 130 -37% add SNCR add caustic 374% add caustic increase scrubber hp; add caustic WS add DIFF; add caustic; add ACI; add 
SNCR

DIFF/WS

13 13 49% add SNCR none -67% no additional 
control

add DIFF and ACI DIFF/WS improve FF performance; increase 
activated carbon; add SNCR

DIFF/WS

16 16 31% add SNCR none 106% add caustic secondary chamber retrofit; add DIFF 
and ACI

DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

18 18 26% add SNCR add packed-bed 
scrubber

200% add caustic add DIFF, packed-bed scrubber, and 
ACI

DIFF/WS secondary chamber retrofit; improve FF 
performance; add caustic; increase 
activated carbon; add SNCR

DIFF/WS

21 21 57%

l

add SNCR none 151% add caustic increase natural gas; add DIFF and
ACI

DIFF/WS secondary chamber retrofit (in place of 
adding natural gas); improve FF 
performance; add caustic; increase 
activated carbon; add SNCR

DIFF/WS

25 25 57% add SNCR none 151% add caustic add DIFF and ACI DIFF/WS add natural gas; improve FF performance; 
add caustic, increase activated carbon; 
add SNCR

DIFF/WS

30 30 86% add SNCR none -76% no additional 
control

add DIFF and ACI (assumed existing 
ACI system would need to be replaced 
to work with DIFF)

DIFF/WS improve FF performance, increase 
activated carbon; add SNCR

DIFF/WS

34 34 57% add SNCR none -13% no additional 
control

add FF FF/WS add natural gas; improve FF performance; 
add SNCR

FF/WS

38 38 57% add SNCR none 35% add lime add lime; increase activated carbon DIFF add natural gas; add lime; increase 
activated carbon; add SNCR

DIFF

41 41 41% add SNCR none 75% add caustic add DIFF and ACI DIFF/WS improve FF performance; add caustic; 
increase activated carbon; add SNCR

DIFF/WS

47 47 121% add SNCR none 81% add caustic secondary chamber retrofit; add DIFF 
and ACI

DIFF/WS add natural gas; improve FF performance; 
add caustic, increase activated carbon, 
add SNCR

DIFF/WS

63 63 95% add SNCR none 44% add caustic add packed-bed scrubber; increase 
activated carbon

DIFF/WS add caustic; increase activated carbon; 
add SNCR

DIFF/WS
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UNIJIO

*;,'V -.;w- -“via _... 1 v. u'- -i-.l[Summaryof MACTflddl dontrol measure* ..... IHlIinnawilWHIf lllllllinl flMUWfe

W^nd®;

.jlcontrjilfi;

«/Sio5o3' ^'BTFsIpk
APCDcode .5' ;s

ConsolidatedbByoriit-tttafloO^lterois

alPCDood*

kiaiw- i

81 81 -78% add SNCR add packed-bed 
scrubber

200% add caustic add DIFF, packed-bed scrubber, and 
ACI

DIFF/WS add natural gas; improve FF performance, 
add caustic; increase activated carbon; 
add SNCR

.DIFF/WS

82 82 57% add SNCR none 151% add caustic increase scrubber hp; add ACI WS add natural gas; increase scrubber hp; 
add caustic; increase activated carbon; 
add SNCR

WS

88 88 57% add SNCR none 151% add caustic secondary chamber retrofit, add DIFF 
and ACI

DIFF/WS add natural gas, improve FF performance; 
add caustic; increase activated carbon, 
add SNCR

DIFF/WS

95 95 57% add SNCR none 40% add lime increase activated carbon DIFF add natural gas; add lime; increase 
activated carbon; add SNCR

DIFF

108 108-1 90% add SNCR none -33% no additional 
control

add FF FF/WS add natural gas; improve FF performance; 
add SNCR

FF/WS

111 111 110% add SNCR none 29% add caustic add DIFF and ACI DIFF/WS add natural gas; improve FF performance, 
add caustic; increase activated carbon; 
add SNCR

DIFF/WS

86 86 57% add SNCR none 151% add caustic none WS add natural gas; add DIFF and ACI; add 
caustic; add SNCR

DIFF/WS

129 129 57% add SNCR none 151% add caustic none WS add natural gas; add DIFF, add caustic; 
add SNCR

DIFF/WS

i

115 115 42% add SNCR none 151% add packed- 
bed scrubber

none CC add DIFF and ACI; add packed-bed 
scrubber; add SNCR

DIFF/WS

116 116 42% add SNCR none 1512% add packed- 
bed scrubber

add DIFF and ACI DIFF improve FF performance; add packed-bed 
scrubber, increase activated carbon; add 
SNCR

DIFF/WS

Totallarga 1 •„ ■ V*
Total medium

. . .
:

Totetsmall ______ - ...
Total small rural i 1
Total nationwide ' • -i

___________
Emissions
Beyond-thf
Beyond-th(

Note:
In calculating the tota



Table 21. Nati

FAC1D UNHID

ri'ii'i'anxi'iHWi". i

Packed-bed
scrubber

1 d,fp .

§mM

mm"-

IHijtMSdary 

chamber. 
retrofit

' *>'v

SNCR
.increase

carbon
Blncroase 
natural gas

SBii

::lner||||*

caustic

jpli*!

IRitllP’1'

* llnie .

IPai

Slfireasll WWbber Improve FF 
performance

IRilil

Increase NOx BTF control 
. cost

1 1 $27,990 $23 $3,547 $31,560

5 5 $637,357 $124,730 $78,207 $38,372 $876,665

15 15-1 $2,403,192 $294,883 $383 $12,714 $2,711,171

15 15-2 $2,653,081 $325,545 $422 $14,035 $2,993,085

20 20-1 $41,158 $25,806 $33 $5,216 ■■ ■ $72,214

20 20-2 $39,192 $24,574 $32 $4,967 $68,765

29 29 $321,097 $62,838 $39,400 $51 $423,387

36 36-1 $88,889 $73,701 $11,266 ' - $173,856

36 36-2 $704,471 $137,864 $114,307

i

$42,413

I

- $999,055

40 40 $375,101 $73,407 $46,027 $60

I

. ^,>*94,593

42 42 $592,923 $118,985 $74,605 $97 $786,610

f’m;.
"J-P- 'i'S'MM PSmk,

43 43 $35,275 $22,118 $29 $4,471

44 44 $77,035 $48,302 $63 $9,763

46 46 $57,361 $35,966 $7,270

4

48 48 $77,557 $48,629 $63 $9,830

51 51 $288,319 $56,424 $35,378 $17,358
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UNITID

BIFannual control cost* -i .r-'s-^vr, ■.k’ ■ ‘

PaeKairted
.ygffiag'yy

’•« :■ ■■■ ■

■ DIFF

IM®

FF relrotit SNCR

IMlij

ACf

■ ■ ^0-44
?ncreas6 -

:::;PMrl>on ■

llli£§f
ia^utalgag

*

Increase

llliliif

Increase

.Tur-'SfSfili
VlwreiHi

SbeV
^scrubber :

•

Increase NOx 
* reagent ,

BTF control 
i ‘ cost

54 54 $49,199

I

$6,235

i

$55,434
If;:'- - - ,5Ss

55 55 $56,831 $35,634 $46 $7,203 $99,714

59 59-1 $67,944 $42,601 $55 $8,611 teSi

59 59-2 $66,510 $41,703 $54 $8,429 $116,697

60 60-1 $586,769 $114,830 $71,999 $93 $773,692

65 65-1 $56,108 $35,180 $46 $7,111

65 65-2

1

$53,056 $33,266 $43 $6,724 $93,090

71 71 $59,876 $37,543 $7,589
I

f $105,007

77 77 $46,968 $38,943 $38 $5,953 W1'902

84 84 $69,367 $90 $14,021 $2,991 f $86,469

87 87 $198,913 $39,917 $25,028 $32

' "--S

94 94 $46,467 $29,135 $38 $5,889 ^ ‘ $81,530

■V-,

98 98-1
j

$76,990 $48,274 $9,758

1

$135,022

106 106 $60,958 $38,221 $50 $7,726

109 109 $388,529 $47,674 $62 $2,055 $438,321

110 110

_____________________ I

$421,177 $66,976 $128,318 $2,888 k . $619,359
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Table 21. Nati

FACID

—

UNHID
. Packad-bMl 

•erubbcr

IBB
DIFF

Secondary 
chamber 
■ retrofit

fife-ilP
SNc|l|;

ACI
Inereaae
carbon natural gas

jncroase §||1§I1I?

liSroCy
increase

NaHCOj
acrubb«r i Improve FF

cost

120 120-1 $870,308 $106,791 $139 ■ $977,287

120 120-2 $783,307 $96,115 $47,159 $926,582

125 125 $53,042 $33,258 $86,299

130 130 $557,193 $109,042 $90,410 $89 $756,734

13 13 $45,491 $6,997 $9,429 $61,918

16 16 $43,596 $6,706 $8 $9,036 $59,345

•

18 18 $45,142 $69,202 $10,644 $12 $14,344 $139,343
tt_m

21 21

I

$22,980 $42,304 $6,507 $8 $8,768

m-r-

25 25 $39,277 $6,041 $4,285 $7 $8,141

30 30 i $39,903 $6,138

i

$8,271 554,311

A 1/

34 34 $48,844 $532^ $10,124

38 38 $47,599 $7,321 $5,193 $646 fM,760

.__________41 41 $35,213 $5,416 $6 $7,299 US(47,934

47 47 $37,953 $5,838 $4,141 $7

i

$7,866 $55,804
*

63 63 $53,827 $8,279 $10
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Table 21. Nati

FACID

IfcTF annual c<mtroi costs - • ■ - - > ...... - - ■ • ' .

UNITID

, „*
Packed-bed

scrubber DIFF - PF

Secondary
chamber
retrofit SNCR ACl ■

Increase
carbon

.

• Increase 
natural gas

Increase
caustic

Increase
lime

Increase
NaHCOj

Increase
scrubber

horsepower
Improve FP 

performance

1

Increase NOx 
reagent

i ; " '

BTF control 
cost

81 81 $53,631 $8,249 $5,852 $10 $11,116 $78,858

82 82 $31,193 $4,798 $3,403 $6 $3,193 $42,593

88 88 $26,611 $4,093 $2,903 $5

!

$5,516 :»f;$3IM28

95

i

95 $37,699 $5,799 $4,113 $511

I

$48,123

108 108-1 $41,302 $4,506 $8,561

111 111 $34,718 $5,340 $3,788 $6 $7,196 $51,048

86 86 $245,497 $27,883 $17,202 $5,515 $6
||lf299p;;93

129 129 I

II

$160,209 $18,196 $3,599 ! $4

115 115 $58,829 $191,819 $26,603 $6,166
i
i

$283,417

116 116 $48,068 ; $21,737

i _________

$1,487 $1,202 $72,494

■■ .p;: .'

Total largo : m*-- -5$o $2,130 I*,,..:'',''.' '$0 sriMM , $34,683
Total medium ,** ■ m v$0 $98i166 $1,157rwr™ $3,193

^*115,666 ilK;,- $0 $1,058,266
Total smalt ^...... JO $0 *$17,202 mmu $10 sr- $6. ■ $0 . $0 $478,111
Total small rural ■■«DB^::LSBK'i'i7TnBrrwrnMBi’TFiT'n -$o s s:$o ■ - Tv $0 - ■.:>,..$»s-1;>$i1m t-v---$0 $355,911
Total nationwide ,

NMJjgMW
^421.1771 $68,1211 .$2,799,2261-$340,7291 $2,^888^^82,6281 $3.1931 $268^448 •:..... rnnmxm

Emissions 
Beyond-th( 
Beyond-th<

Note:
In calculating the tota

Page 167



Table 21. Nati

IfAeiD“
iMfis MACT fleer 

wmeniterih^K

ijl|iP§f

BTF
monitoring

3H2 ;• ii|!Siiigy^

waSH
monltodns

SNCR i' 

monitoring
ACI

BTF
monitoring

cott
MACT floor Initial 
■ -•facfcleatlng 1

BTF Inttial stack

I 1

lilli Metals
iMfig, PM testing

ll

CDD'CDF
testing,,;

gPl

ililesitiS

1 1 Dl, PB, ACI SNCR $3,100 $3,100
Iglilli

metals, CDD/CDF, 
S02 (already test for 
HCI)

none

5 5 ACI SNCR $3,100 $3,100 CDD/CDF, S02 metals $14,000

15 15-1 PB.SNCR none . $0

■

metals, CDD/CDF, 
NOX, S02 (already 
test for HCI)

none (already test 
for PM)

15 15-2 PB, SNCR none • . * metals, NOX, 802 
(already test for HCI)

none

20 20-1 DIFF, ACI SNCR $3,100 $3,100 metals, CDD/CDF, 
NOX, S02

none

20 20-2 DIFF, ACI SNCR $3,100 $3,100 metals, CDD/CDF, 
NOX, 802

none

29 29 none SNCR $3,100

:..... :

NOX, 302 (already 
test for HCI)

metals $14,000

36 36-1 none SNCR $3,100 none metals

i

$14,000

36 36-2 none SNCR $3,100
1

*3-100 S02 metals $14,000

40 40 PB SNCR $3,100 $3,100 none (already test for 
HCI and CO)

metals, S02 $14,000

42 42 PB SNCR $3,100

.■■v

metals, CDD/CDF, 
NOX (already test for 
HCI)

none

43 43 DIFF, ACI SNCR $3,100 $3,100 metals, CDD/CDF, 
NOX, 502

none (already test 
for PM)

44 44 DIFF, ACI SNCR $3,100

1

$3,100 metals, CDD/CDF, 
S02

none (already test 
for PM)

46 46 DIFF, ACI SNCR $3,100 $3,100 metals, CDD/CDF none (already test 
for PM)

48 48 DIFF, ACI

1

SNCR $3,100 Hi
yTxg&tz--M&rM

metals, CDD/CDF, 
NOX, S02

none (already test 
for PM)

51 51 ACI SNCR $3,100 $3,100 CDD/CDF metals, S02 $14,000
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Table 21. Nati

FACID UNHID

BTF annualmonltorlno costa

MACT floor 
monitoring 'monitoring monitoring monitoring monitorlno monitoring

laps
“tniiipriiig

coat
MACT floor Initial 
,' stack tasting

«8fi8tnttfsiiitaek«
HCI iasilng

Cdllllng Metals
testing; PM testing

CODfCOP
testing:' NOx testing

54 54 DIFF, ACI SNCR $3,100 $3,100 metals, CDD/CDF, 
NOX

none

55 55 ACI SNCR $3,100 $3,190 metals, CDD/CDF, 
S02 (already test for 
HCI)

none

59 59-1 DIFF, ACI SNCR $3,100 $3,100 metals, NOX, S02 none

59 59-2 DIFF, ACI SNCR $3,100 $3400 metals, NOX, 502 none (already test 
for PM)

60 60-1 PB SNCR $3,100 $3,100 metals, S02 (already 
test for HCI and CO)

none

65 65-1 DIFF, ACI SNCR $3,100 ' ’...$3,100 metals, NOX, S02 
(already test for CO)

none (already test 
for PM)

65 65-2 DIFF, ACI SNCR $3,100 *3,100 metals, NOX, S02 none (already test 
for PM)

71 71 DIFF, ACI SNCR $3,100 :;f^?oo metals, CDD/CDF none (already test 
for PM)

77 77 DIFF SNCR $3,100 *3,100 metals, NOX, S02 none (already test 
for PM)

84 84 :pb, SNCR none $0 metals, NOX (already 
test for HCI and PM)

none

87 87 PB SNCR $3,100 $3,100 metals, CDD/CDF, 
NOX, S02 (already 
test for HCI)

none

94 94 DIFF, ACI SNCR $3,100 $jio5 metals, CDD/CDF, 
NOX, S02

none

98 98-1 DIFF
(assumed 
existing ACI 
monitoring 
system would 
not need to be 
replaced)

SNCR $3,100 $3400 metals, CDD/CDF 
(already test for PM)

none

106 106 DIFF, ACI SNCR $3,100 $3,100 metals, NOX, S02 none (already test 
for PM)

109 109 PB, SNCR none - / *0 metals, CDD/CDF, 
NOX, 502 (already 
test for HCI, CO)

none

110 110 SNCR none . , 1 $0 metals, NOX, 502 none *
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Table 21. Nati

FACID UNHID

BTF annual monitoring costs-' IBTF annual testing coats (Initial teits)

MACT floor 
monitoring

. ..BTF-.'
monitoring

vT55iiJ^>

■monitoring monitonns

mmm

JSL "'"'A?1.,;

monttoring

** - •IK.1* ’ f ^ -"W
monitoring MACT floor Initial 

cost stack tasting

I’jl-SSsS:’'* 
L£^S£Sir • ‘

BTF ImUal stack 
- ' testing ' 1i HCI toslmg CO testing

rs illgiliS]

PM testing
CDD.CDF
lasting HOx tasting

120 120-1 PB none none (already testfor
HCI)

metals $14,0001

120 120-2 none none none metals (already 
test for HCI and
PM)

$14,000

125 125 none SNCR $3,100 -$3,100 none metals $14,000

130 130 none DIFF, ACI, 
SNCR

$9,000 $3,100 $4,800Kj5t^^^.08jmetals, S02 (already 
test for HCI and PM)

none

13 13 DIFF, ACI SNCR $3,100 Hy^gUyUMmetals, CDD/CDF NOx (already test 
for PM)

$7,000

16 16 □IFF, ACI SNCR $3,100 metals. CDD/CDF 
i|8W$ffl(already test for CO
Mlllfeiliand PM)

NOx, SO; $7,000

18 18 DIFF, ACI SNCR $3,100
;ii'v=^Sfe|1trametals, CDD/CDF, 

302 (already test for
NOx (already test 
for CO)

$7,000

21 21 DIFF, ACI SNCR $3,100 metals, CDD/CDF, 
NOX, 502 (already 
test for CO)

none (already test 
for PM)

25 25 DIFF, ACI SNCR $3,100 fcifcaafcMMmetals. CDD/CDF,
B ' NOX. S02
1 1

none (already test 
for CO and PM)

30

i

30 DIFF 
(assumed 
existing ACI 
monitoring 
system would 
not need to be 
replaced)

SNCR $3,100 mmsoi NOx (already test 
for PM)

$7,000

34 i
1

34 FF SNCR $3,100 metals, NOX (already 
|^ps|||®|test for PM)

none (already test 
for CO)

38 38 none SNCR $3,100 5si|li^1(raCDD/CDF, NOX 
^“ ^.^^•^(already test for HCI)

metals, S02 
(already test for
CO)

$14,000

41 41 DIFF, ACI SNCR $3,100 fspiif metals (already test
for PM)

NOx, SO; $7,000

47 47 DIFF, ACI SNCR $3,100 CDD/CDF
..... j' j(already test for CO)

NOx, 502 (already 
test for PM)

$7,000

63 63 PB SNCR J $3,100
lkBfill$gtmlcDD/CDF (already 

lE^MSMtest for HCI)
metals, NOx, SO; $14,000 $7,000
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Table 21. Nati
m- '•if- *;•!. BTF annual monitoring costs ‘r~’M!TCT IBTF annual fssflng costs (Initial tests) 1

itev.

S* MAC? floor 
monitoring

BTP
monitoring

DIFF
monitoring

ws
monitoring

iwm

monitoring
ACI

monitoring

> ,*? BTF
monitoring

cost
MACT floor Initial 

stack testing

wtttSISfef

■ testing HCI testing CO testing
'Metals
testing

F .....:

PIS testtnfl
CDD/CDF
testing NOx testing

81 81 DIFF, AC I SNCR $3,100 S3.100 metals, CDD/CDF, 
S02 (already test for 
HCI)

none (already test 
for CO, PM)

82 82 ACI SNCR $3,100 $3,100 metals, CDD/CDF, 
NOX, 302

none (already test 
for CO and PM)

88 88 DIFF, ACI SNCR $3,100 metals, CDD/CDF, 
NOX, 502 (already 
test for CO and PM)

none

1 i
95 95 none SNCR $3,100 $3,100 CDD/CDF, NOX,

S02
metals (already 
test for CO)

$14,000

108 108-1 FF

i

SNCR $3,100
.^.7'S3,ioO

metals (already test 
for PM)

NOx, S02 (already 
test for CO)

$7,000

111 111 DIFF, ACI SNCR $3,100 S3,100 metals, CDD/CDF NOx, S02 (already 
test for CO)

$7,000

86 86 none DIFF, ACI, 
SNCR

$7,400 $3,100 $3,200 $13,700 NOX, SC2 metals (already 
test for CO and
PM)

$14,000

129 129 none DIFF, SNCR $7,400 $3,100 IIS $10,500 NOX, S02 metals (already 
test for CO)

$14,000

115 115 none DIFF, PB,
ACI, SNCR

$5,500 $5,200 $3,100 $1,300 *:1$1|P metals, NOX, S02 CDD/CDF (already 
test for HCI)

$26,000

116 116 DIFF, ACI PB, SNCR $5,200 $3,100 / $8,300 metals CDD/CDF, NOx, 
S02 (already test 
for HCI)

$26,000 $7,000

Total largo SO $0 3$o6o SO $0 $0 ..........so $0 so SO so
Total medium SO $0 SO SO $52,700 So SO $0 SO so [r$42,0b6| $0 so $63,000
Total small SO $0 ■fESM SO $6,200 $3,200 ,•*$24,200 • $0 $0 SO $0 so ,. so $0
Total small turaf ; SO so $5,500 $10,400 „ SSfMO $1,300 $23,400 $0 so so P ' 15 so $7,000
Total natlonwlde , __________S2 ..........V.......M —mm so $0 so ______ J0EEHS ________& $70,000

Emissions
Beyond-th(
Beyond-th<

Note:
In calculating the tota
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Table 21. Nati

FACID

- < < - vf ✓

UNHID S02 testing
Opacity
(tlfilf;

BTF testing
ilPflpi,

Performance

ordtoepinaiK* 
Notlfl cation

• performance 
test

reporting i>«
Notification 

of CMS 
demon-Ji 

siratlon

5SSSSS

Initial test 
Si report.

---------BTF--------
recordkeeping ; all

and reporting Total BTF

54 54

ft! '•
M"...........

$0 $° $0 $0|

55 55 $0 $0 $0 $0|

59 59-1 to $0 $0 $0 $01

59 59-2
:pa^:,.. JO

$0 $0 $0 $0!

60 60-1 $0 $0 $0 $0

65 65-1
Ipift t0

$0 $0 $0 $0

65 65-2

i

$0 $0 $0 $0 i0....... »*w
mm

71 71 Iggpfo $0 $0 $0 $0

77 77 $0 $0 $0 $0 • •• 10

84 84 s $0 $0 $0 $0
1
i

$0
M Ip' .J86AS9

87 87

i

$0 $0 $0 $0

94 94 Jif - . :'IH $0 $0 $0 $0

98 98-1 ‘ V'# $0 $0 $0 $0 ” " to.T^gss.^

i-'-

106 106 $0 $0 $0 $0 ■'MfHH'rrw -mw-T? sr^v:'^].>vr;^

109 109
!

a#*" ^ $0 $0 $0 $0 ' T':

110 110 to $0 $0 $0 $0 "'Wm
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Table 21. Nati
1®

S$«o

Si '

UNHID

2^^.' ■.' S'$£L

(SO, lusting

s

BTFlestlng Performance 
spec test

Notification
I# of-.

performance 
111 test

J reporting cc 
''Notification 
.. of CMS .

demon- 
■ ■ stratlon

i Initial teat 

report

----- BTF--------
recordkeeping 
end reporting

-

if)’ >. 1
Total BTF 

annugl cost q

120 120-1 $0 $44 $0 $262

120 120-2 51.537 $0 $44 $0 $262 ’ *305 iiST'' '7Z

125 125 51.537 $698 $44 $87 $262 *1,09C

130 130 so $698 $0 $87 $0 *795

13 13 $769 $0 $0 $0 $0 tc

16 16 $7,000 . »i,w $0 $0 $0 $0 so

18 18 *769 $0 $0 $0 $0

21 21 . ■ SO $0 $0 $0 $0 *C

25 25 SO $0 $0 $0 $0 *G

30 30 *769

V • .

$0 $0 $0 $0 tc

d/ . , . ' ,.

34 34 to $0 $0 $0 $0 ■ ■ *0 hf-' ; '■/$

38 38 $7,000 $698 $0 $87 $0 *785

41 41 $7,000 *1.025 $0 $0 $0 $0 sc
!lSSIIillll|i

Wm>

47 47 $7,000 *1.025 $0 $0 $0 $0

63 63 $7,000 *2.049 $0 $0 $0 $0 tc

U - : u:
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FACID UNITID

___________

east
Performance 

spec teat

ordkeeplng am 
NdtlffeatTon

performanea
test

IreportlnBcc
monncaiion

of CMS 
domon- 
stratlon

Initial tost 
report

recordkeeping 
and reporting 

- cost -

81 81 $0 $0 $0 $0 $0
ip*® m

82 82 SO $0 $0 $0 $0

1

*0

88 88 W $0 $0 $0 $0,
95 95 $698 $0 $87 $0

108 108-1 $7,000

$0 $0 $0 $0 $0

111 m $7,000

$0 $0 $0 $0 SO

86 86 „"S $698 $0 $87 $0j

|E *785

129 129 $1,^7 $698 $0 $87 $0, V,S785

115 115 855 $698 $0 $87 $0

116 116 $7,000 »iilS
$0 $0 $0 $0

$3,488 $218 $436 ITIos SEED
*1,395 $0 *174 *0 *1,570

tWIWIli”

TdfM small rural 
Total nationwide

Sittiliii: ®
♦tSiV^O

*2.562
*5,783

*1.395

*6.978 mrnilmMm

lists&v .vw*0:

*i.m

as Sl$1.570

S '

Emissions
Beyond-thf
Beyond-thf

Note:
In calculating the tota
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Table 22. Nationwide Autoclave Capital Costs for Existing Sources

FACID UNI7ID

.. ■■

mm

■
-.S'- c: -■

..■.;/ vty*

sii

Category

flflf-..

'ritifc

APCD code

------------------------------------------------ ;--------------------- :—^------------

- 11

Maximum 
charge rate 

(tb/hr)
1 1 Bristol-Myers Squibb Co. Wallingford CT L E FF Secondary chamber (1800F) and baqhouse 1,000
5 5 Merck & Company, Inc. Rahway NJ L E DIFF Secondary chamber (1500F, 1 sec), partial quench, dry acid gas scrubber 

with dry lime iniection, and baqhouse
799

15 15--1 Curtis Bay Energy Unit 1 Baltimore MD L E DIFF Secondary chamber, dry scrubber, and baghouse with activated carbon 
iniection

7,083

15 15—2 Curtis Bay Energy Unit 2 Baltimore MD L E DIFF Secondary chamber, dry scrubber, and baghouse with activated carbon 
iniection

7,083

20 20-1 Fort Detrick Units Fort Detrick MD L E ws Secondary chamber and rotary atomizing wet scrubber 1,000
20 20-2 Fort Detrick Unite Fort Detrick MD L E ws Secondary chamber and rotary atomizing wet scrubber 1,000
29 29 Hamot Medical Center Erie PA L E DIFF/WS Secondary chamber (2000F, 2 sec), lime injection system, powdered 

activated carbon injection system, baghouse, and vertical upflow two-stage 
multi-microventuri scrubber system

1,060

36 36-1 Merck & Company, Inc. Unit 2 West Point (Upper 
Gwynedd Township)

PA L E DIFF Secondary/tertiary chamber (2000F, 2 sec), water quench followed by 
sodium bicarbonate injection system with dry reaction chamber and pulse- 
iet baqhouse

2,000

36 36-2 Merck & Company, Inc. Units West Point (Upper 
Gwynedd Township)

PA L E DIFF Secondary chamber (1800F, 2.2 sec), water quench followed by sodium 
bicarbonate injection system and pulse-jet baghouse

3,045

40 40 Charleston Area Medical Center, General Hospital Charleston WV L E DIFF Secondary chamber (1800F, 2 sec), dry mjection/baghouse scrubber 
system with activated carbon

1,000

42 42 Stericycle, Inc. Apopka FL L E DIFF Secondary chamber (1800,1 sec), dry scrubbing system with quench 
chamber, passive absorber, lime and carbon iniection, and baqhouse.

1,900

43 43 Boca Raton Community Hospital Boca Raton FL L E WS Secondary chamber (1800F, 1 sec) and rotary atomizing wet scmbber 
system with caustic soda iniection

730

44 44 Bethesda Memorial Hospital Boynton Beach FL L E WS Secondary chamber (1800F, 2 sec) and rotary atomizing scrubber with mist 
eliminator

1,000

46 46 Holy Cross Hospital Fort Lauderdale FL L E WS Secondary chamber (1800F, 1 sec) and venturi scrubber with packed bed 
absorption unit using dilute NaOH

1,300

48 48 Memorial Regional Hospital Hollywood FL L E WS/WESP Secondary chamber (1800F, 1 sec), packed column gas scrubber, and wet 
ESP

1,800

51 51 Lakeland Regional Medical Center Lakeland FL L E DIFF Secondary chamber (1800F, 1 sec), lime injection system, and baghouse 750

54 54 Bayfront Medical Center St. Petersburg FL L E WS Secondary chamber (1800F, 1 sec) and flux force/condensation collision 
scrubber system using dilute NaOH

1,500

55 55 St Joseph's Hospital Tampa FL L E DIFF/WS Secondary chamber (1800F, 1 sec), lime injection, baghouse, and venturi 
scrubber

1,500

59 59-1 Stericycle, Inc. Unit 1 Haw River NC L E WS Secondary chamber (1800F, 1 sec), rapid gas quench system, wet scrubber 
system consisting of a packed bed absorber and venturi scrubber, and 
demister.

1,911

59 59-2 Stericycle, Inc. Unit 2 Haw River NC L E WS Secondary chamber (1800F, 1 sec), rapid gas quench system, wet scrubber 
system consisting of a packed bed absorber and venturi scrubber, and 
demister.

1,911

60 60-1 BMWNC, Inc. Unit 1 Matthews NC L E DIFF Secondary chamber (1641F), dry scrubber with lime and activated carbon 
iniection, and baqhouse

1,500

65 65-1 Stericycle, Inc. Unit 1 Clinton IL L E WS Secondary chamber (1800F), venturi scrubber, and condensing absorber 1,500

65 65-2 Stericycle, Inc. Unit 2 Clinton IL L E ws Secondary chamber (1800F), venturi scrubber, and condensing absorber 1,500

71 71 Loyola University Medical Center Maywood IL L E ws Two secondary chambers (1600F), twin rotary atomizer scrubber using 50% 
caustic solution, and two demister pads

1,650

77 77 Parkview Hospital Fort Wayne IN L E ws Secondary chamber and wet scrubber 1,200
84 84 Mayo Clinic, Waste Management Facility Rochester MN L E DIFF Secondary chamber (1800F, 1 sec) and baghouse with lime and carbon 

iniection
2,000

87 87 MedCentral Health System, Mansfield Hospital Mansfield OH L E DIFF Secondary chamber (1800F, 2 sec) and baghouse with lime and carbon 
injection system

600

94 94 Stericycle, Inc. Warren OH L E WS Secondary chamber (1800F, 2 sec), wet scrubber 1,400
98 98-1 University of Texas Medical Branch Galveston TX L E WS Secondary chamber, packed tower, and venturi scrubber with activated 

carbon iniection
1,500

106 106 Stericycle, Inc. Kansas City KS L E WS Secondary chamber (1800F, 2 sec), wet scrubber 1,500



Table 22. Nationwide Autoclave Capital Costs for Existing Sources

FACID UNfTlO

ilniT-.
number Cateflory

pW/Y
existing APCO code

,, ^||||^

w7>;^ ^"

Maximum 
charge rate

109 109 Healthcare Environmental Services Inc. Fargo ND L E DIFF Secondary chamber (1800F) and dry scrubber/baghouse system with lime 
and carbon iniection

1,686

110 110 Stericyde, Inc. North Salt Lake UT L E DI-ESP/WS Secondary chamber (1834F), carbon injection system, ESP, dry scrubber, 
and wet gas absorber

1,935

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 Anahuac TX L N DIFF Secondary chamber, baghouse with virgin lime injection, urea injection, and 
activated carbon iniection

4,167

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 Anahuac TX L N DIFF Secondary chamber, baghouse with virgin lime injection, urea injection, and 
activated carbon iniection

4,167

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

Greenville NC L N HEPA/CA/
WS

Secondary chamber (1985F), rotary atomizing wet scrubber (with NaOH 
scrubbing medium), carbon bed adsorber, HEPA filtering system, and heat 
recovery system

1,000

130 130 Department of Veterans Affairs Medical Center Miami FL L E WS Secondary chamber (1800F, 1 sec), venturi scrubber, and packed tower 
absorber

1,000

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

Baltimore MD M E WS Secondary chamber (1832F) and venturi caustic scrubber with packed-bed 
scrubber

500

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

Baltimore MD M E WS Secondary chamber (1800F) and venturi wet scrubber followed by 
saturation chamber and mist eliminator

320

18 18 Franklin Square Hospital Center Baltimore MD M E WS Secondary chamber (1800F) and venturi scrubber followed by quench 
chamber and mist eliminator

500

21 21 Washington County Hospital Hagerstown MD M E WS Secondary chamber and venturi caustic scrubber 500
25 25 Holy Spirit Hospital Camp Hill PA M E WS Secondary chamber (1800F) and venturi scrubber with prequench and

NaOH iniection
500

30 30 Riddle Memorial Hospital Media PA M E WS Secondary chamber (1800F, 2 sec), caustic packed tower scrubber, and 
high pressure venturi, with activated carbon iniection

500

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

State College PA M E WS Secondary chamber (1900F) and rotary atomizing wet scrubber with 
demister

500

38 38 Wilkes-Barre General Hospital Wilkes-Barre PA M N DIFF Secondary/tertiary chambers (1800F, 2.85 sec) and dry scrubber/baghouse 
with lime and activated carbon injection

400

41 41 Thomas Memorial Hospital South Charleston wv M E WS Secondary chamber (1800F) and venturi packed tower wet scrubber with 
caustic iniection

470

47 47 Malcolm Randall Veterans Affairs Medical Center Gainesville FL M E WS Secondary chamber (1800F, 1 sec) and wet scrubber with caustic soda 
iniection

495

63 63 St. Jude Children's Research Hospital Memphis TN M E DIFF Secondary chamber (1528F) and baghouse with sodium bicarbonate and 
carbon iniection

500

81 81 South Bend Medical Foundation South Bend IN M E WS Secondary chamber and wet scrubber 470
82 82 Good Samaritan Hospital Vincennes IN M E WS Secondary chamber and multi-chamber spray scrubber 500
88 88 Medina General Hospital Medina OH M E WS Secondary chamber (1800F, 1 sec) and wet scrubber 300
95 95 St. Joseph's Hospital Marshfield Wl M E DIFF Secondary chamber (1800F), guench tower, and baghouse with lime/carbon 

iniection
500

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 Hamilton MT M E WS Secondary chamber and wet scrubber 500

111 111 Wyoming Medical Center Casper WY M E WS Secondary chamber and wet scrubber 400
86 86 Fairfield Medical Center Lancaster OH s E WS Secondary chamber (1800F, 1 sec) and wet scrubber 95
129 129 Centers for Disease Control and Prevention-Clifton, 

Building 18
Unit 3 Atlanta GA s N WS Secondary chamber (1800F, 1.68 sec) and rotary atomizing wet scrubber 120

115 115 Kona Community Hospital Kealakekua HI SR E cc Secondary chamber (1900F, 2 sec), no APCD 200
116 116 Yukon-Kuskokwim Delta Regional Hospital Bethel AK SR E cc Secondary chamber, no APCD 50

Total large
Total medium
Total small
Total small rural
Total nationwide

Notes:
1. Assume incinerators operating at 2/3 of capacity.

] Autoclave totals (alternative to MACT floor)



Table 22. Nationwide Autoclave Capital Costs for Exisl

«*>• s*,'*-***^*.**^.***
jin*/#’*. >•..

- -- - .>~r- 1 K'-'-JB.... ■■»*."* ^\-{¥'■■■•■ - * -—r.l «; — -■
■ - Facility name <

VJwt:

number

- • - • ■■■■»■
Stack gas 

' flpwraisn 

(dscfm)
temperature

rn

■«*. ..
Operaiinp- 

hours (Hr/yr)

•** faEstimated
annual

throughput
(tpyT

Autoclave capital coat

FACID

A*, *

UNITID

AutoSayjT

({/(lb/yr))

rV\irtoclavtf< 
Capital cost
■■ l»

1 1 Bristol-Myers Squibb Co. 1,648 217 2,072 694 $0.06 $88,990
5 5 Merck & Company, Inc. 7,346 246 4,321 1,157 $0.06 $148,280

15 15-1 Curtis Bay Energy Unit 1 27,698 296 8,736 20,729 $0.06 $2,657,542

15 15-2 Curtis Bay Energy Unit 2 30,578 303 8,736 20,729 $0.06 $2,657,542

20 20-1 Fort Detrick Units 2,424 87 1,300 436 $0.06 $55,833
20 20-2 Fort Detnck Unite 2,308 92 1,300 436 $0.06 $55,833
29 29 Hamot Medical Center 3,701 122 2,080 739 $0.06 $94,693

36 36-1 Merck & Company, Inc. Unit 2 5,235 358 865 580 $0.06 $74,301

36 36-2 Merck & Company, Inc. Unit 5 8,119 304 5,753 5,868 $0.06 $752,371

40 40 Charleston Area Medical Center, General Hospital 4,323 312 1,248 418 $0.06 $53,600

42 42 Stericycle, Inc. 7,008 327 7,951 5,061 $0.06 $648,822

43 43 Boca Raton Community Hospital 2,078 91 8,736 2,136 $0.06 $273,896

44 44 Bethesda Memorial Hospital 4,537 106 3,024 1,013 $0.06 $129,877

46 46 Holy Cross Hospital 3,378 124 2,964 1,291 $0.06 $165,490

48 48 Memorial Regional Hospital 4,568 143 4,992 3,010 $0.06 $385,920

51 51 Lakeland Regional Medical Center 3,323 212 6,247 1,570 $0.06 $201,225

54 54 Bayfront Medical Center 2,898 133 3,352 1,684 $0.06 $215,946

55 55 St. Joseph's Hospital 3,347 400 8,008 4,024 $0.06 $515,900

59 59-1 Stericycle, Inc. Unit 1 4,002 135 8,400 5,378 $0.06 $689,430

59 59-2 Stericycle, Inc. Unit 2 3,917 138 8,400 5,378 $0.06 $689,430

60 60-1 BMWNC, Inc. Unit 1 6,763 343 7,456 3,747 $0.06 $480,338

65 65-1 Stericycle, Inc. Unit 1 3,304 143 7,665 3,852 $0.06 $493,787

65 65-2 Stericycle, Inc. Unit 2 3,125 141 7,558 3,798 $0.06 $486,877

71 71 Loyola University Medical Center 3,526 156 4,800 2,653 $0.06 $340,154

77 77 Parkview Hospital ' 2,766 114 8,395 3,375 $0.06 $432,665
84 84 Mayo Clinic, Waste Management Facility 6,516 294 6,240 4,181 $0.06 $536,000

87 87 MedCentral Health System, Mansfield Hospital 2,351 260 3,120 627 $0.06 $80,400

94 94 Stericycle, Inc. 2,737 138 7,904 3,707 $0.06 $475,253
98 98-1 University of Texas Medical Branch 4,534 111 5,328 2,677 $0.06 $343,246

106 106 Stericvcle, Inc. 3,590 152 8,760 4,402 $0.06 $564,346



Table 22. Nationwide Autoclave Capital Costs for Exist

FAC1D UNITID Facility name
Unit

number
flowrate
(dscfm)

Stack gas 
temperature 

m
Operating

hours (hrfyr)

Estimated
annual

throughput
(tpy)

Autoclave capita! cost

Autoclave
($/(lbfyr))

Autoclave
capltalcost

<$)

109 109 Healthcare Environmental Services Inc. 4,478 302 1,872 1,057 $0.06 $135,554

110 110 Stericycle, Inc. 6,291 126 7,309 4,738 $0.06 $607,420

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 10,031 296 7,896 11,022 $0.06 $1,413,126

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 9,028 291 7,896 11,022 $0.06 $1,413,126

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

3,124 125 625 209 $0.06 $26,834

130 130 Department of Veterans Affairs Medical Center 6,422 155 4,160 1,394 $0.06 $178,667

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

1,972 189 1,440 241 $0.10 $47,256

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

1,890 179 1,350 145 $0.10 $28,354

18 18 Franklin Square Hospital Center 2,999 54 5,408 906 $0.10 $177,473

21 21 Washington County Hospital 1,834 112 2,496 418 $0.10 $81,911
25 25 Holy Spirit Hospital 1,702 99 3,944 661 $0.10 $129,430

30 30 Riddle Memorial Hospital 1,730 239 2,920 489 $0.10 $95,825

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

2,117 175 1,022 171 $0.10 $33,539

38 38 Wilkes-Barre General Hospital 2,063 274 4,472 599 $0.10 $117,405

41 41 Thomas Memorial Hospital 1,526 146 2,080 327 $0.10 $64,163

47 47 Malcolm Randall Veterans Affairs Medical Center 1,645 115 1,664 276 $0.10 $54,061

63 63 St. Jude Children's Research Hospital 2,333 276 1,050 176 $0.10 $34,458

81 81 South Bend Medical Foundation 2,325 121 2,028 319 $0.10 $62,559
82 82 Good Samaritan Hospital 1,352 128 2,574 431 $0.10 $84,471
88 88 Medina General Hospital 1,153 100 3,016 303 $0.10 $59,385
95 95 St. Joseph's Hospital 1,634 223 1,404 235 $0.10 $46,075

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 1,790 112 1,248 209 $0.10 $40,955

111 111 Wyoming Medical Center 1,505 130 989 133 $0.10 $25,965
86 86 Fairfield Medical Center 1,095 97 5,018 160 $0.28 $86,468
129 129 Centers for Disease Control and Prevention-Chfton, 

Building 18
Unit 3 715 163 2,920 117 $0.28 $65,028

115 115 Kona Community Hospital 684 1,787 1,430 96 $0 28 $53,076
116 116 Yukon-Kuskokwim Delta Regional Hospital 559 1,457 1,560 26 $0.28 $14,475

Total large $18,562,715
Total medium $1,183,286
Total small $153,496
Total small rural $67,551
Total nationwide $19,967,048

Notes:
1. Assume incinerators operating at 2/3 of capacity.

Key:
i [Autoclave totals (alternative to MACT floor)
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Bristol-Myers Squibb Co. L E Pharmaceutical Secondary chamber (1800F) and baqhouse
5 5 Merck & Company. Inc. Rahway NJ L E Pharmaceutical DIFF Secondary chamber (1500F, 1 sec), partial quench, dry acid gas scrubber 

with dry lime injection, and baqhouse
15 15-1 Curtis Bay Energy Unit 1 Baltimore MD L E Commercial DIFF Secondary chamber, dry scrubber, and baghouse with activated carbon 

iniection
15 15-2 Curtis Bay Energy Unit 2 Baltimore MD L E Commercial DIFF Secondary chamber, dry scrubber, and baghouse with activated carbon 

iniection
20 20-1 Fort Detrick Umt5 Fort Detrick MD L E Fed military ws Secondary chamber and rotary atomizing wet scrubber
20 20-2 Fort Detrick Unite Fort Detrick MD L E Fed military ws Secondary chamber and rotary atomizing wet scrubber
29 29 Hamot Medical Center Erie PA L E Hospital DIFF/WS Secondary chamber (2000F, 2 sec), lime injection system, powdered 

activated carbon injection system, baghouse, and vertical upflow two-stage 
multi-microventuri scrubber system

36 36-1 Merck & Company, Inc. Unit 2 West Point (Upper 
Gwynedd Township)

PA L E Pharmaceutical DIFF Secondary/tertiary chamber (2000F, 2 sec), water quench followed by 
sodium bicarbonate injection system with dry reaction chamber and pulse- 
let baqhouse

36 36-2 Merck & Company, Inc. Units West Point (Upper 
Gwynedd Township)

PA L E Pharmaceutical DIFF Secondary chamber (1800F, 2.2 sec), water quench followed by sodium 
bicarbonate injection system and pulse-jet baghouse

40 40 Charleston Area Medical Center, General Hospital Charleston WV L E Hospital DIFF Secondary chamber (1800F, 2 sec), dry mjection/baghouse scrubber 
system with activated carbon

42 42 Stencyde, Inc. Apopka FL L E Commercial DIFF Secondary chamber {1800, 1 sec), dry scrubbing system with quench 
chamber, passive absorber, lime and carbon injection, and baqhouse.

43 43 Boca Raton Community Hospital Boca Raton FL L E Hospital WS Secondary chamber (1800F, 1 sec) and rotary atomizing wet scrubber 
system with caustic soda injection

44 44 Bethesda Memorial Hospital Boynton Beach FL L E Hospital WS Secondary chamber (1800F, 2 sec) and rotary atomizing scrubber with mist 
eliminator

46 46 Holy Cross Hospital Fort Lauderdale FL L E Hospital WS Secondary chamber (1800F, 1 sec) and venturi scrubber with packed bed 
absorption unit using dilute NaOH

48 48 Memorial Regional Hospital Hollywood FL L E Hospital WS/WESP Secondary chamber (1800F, 1 sec), packed column gas scrubber, and wet 
ESP

51 51 Lakeland Regional Medical Center Lakeland FL L E Hospital DIFF Secondary chamber (1800F, 1 sec), lime injection system, and baghouse

54 54 Bayfront Medical Center St. Petersburg FL L E Hospital WS Secondary chamber (1800F, 1 sec) and flux force/condensation collision 
scrubber system using dilute NaOH

55 55 St. Joseph's Hospital Tampa FL L E Hospital DIFF/WS Secondary chamber (1800F, 1 sec), lime injection, baghouse, and venturi 
scrubber

59 59-1 Stericyde, Inc. Unit 1 Haw River NC L E Commercial WS Secondary chamber (1800F, 1 sec), rapid gas quench system, wet scrubber 
system consisting of a packed bed absorber and venturi scrubber, and 
demister.

59 59-2 Stericycle, Inc. Unit 2 Haw River NC L E Commercial WS Secondary chamber (1800F, 1 sec), rapid gas quench system, wet scrubber 
system consisting of a packed bed absorber and venturi scrubber, and 
demister.

60 60-1 BMWNC, Inc. Unit 1 Matthews NC L E Commercial DIFF Secondary chamber (1641F), dry scrubber with lime and activated carbon 
injection, and baghouse

65 65-1 Stericycle, Inc. Unit 1 Clinton IL L E Commercial WS Secondary chamber (1800F), venturi scrubber, and condensing absorber

65 65-2 Stericycle, Inc. Unit 2 Clinton IL L E Commercial ws Secondary chamber (1800F), venturi scrubber, and condensing absorber

71 71 Loyola University Medical Center Maywood IL L E Hospital ws Two secondary chambers (1600F), twin rotary atomizer scrubber using 50% 
caustic solution, and two demister pads

77 77 Parkview Hospital Fort Wayne IN L E Hospital ws Secondary chamber and wet scrubber
84 84 Mayo Clinic, Waste Management Facility Rochester MN L E Hospital DIFF Secondary chamber (1800F, 1 sec) and baghouse with lime and carbon 

injection
87 87 MedCentral Health System, Mansfield Hospital Mansfield OH L E Hospital DIFF Secondary chamber (1800F, 2 sec) and baghouse with lime and carbon 

iniection system
94 94 Stericycle, Inc. Warren OH L E Commercial WS Secondary chamber (1800F, 2 sec), wet scrubber
98 98-1 University of Texas Medical Branch Galveston TX L E Hospital WS Secondary chamber, packed tower, and venturi scrubber with activated 

carbon iniection
106 106 Stericycle, Inc. Kansas City KS L E Commercial WS Secondary chamber (1800F, 2 sec), wet scrubber



Table 23. Nationwide Autoclave/Landfill Annual Costs for Existing Sources
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109 109 Healthcare Environmental Services Inc. Fargo ND L E Commercial DIFF Secondary chamber (1800F) and dry scrubber/baghouse system with lime 

and carbon injection
110 110 Stericycle, Inc. North Salt Lake UT L E Commercial DI-ESP/WS Secondary chamber (1834F), carbon injection system, ESP, dry scrubber, 

and wet gas absorber
120 120-1 Waste Management Resource Recovery and Recycling 

Center
Unit 1 Anahuac TX L N Commercial DIFF Secondary chamber, baghouse with virgin lime injection, urea injection, and 

activated carbon injection
120 120-2 Waste Management Resource Recovery and Recycling 

Center
Unit 2 Anahuac TX L N Commercial DIFF Secondary chamber, baghouse with virgin lime injection, urea injection, and 

activated carbon injection
125 125 East Carolina University, Health Sciences Campus,

HSC Utility Plant
Greenville NC L N University HEPA/CA/

WS
Secondary chamber (1985F), rotary atomizing wet scrubber (with NaOH 
scrubbing medium), carbon bed adsorber, HEPA filtering system, and heat 
recovery system

130 130 Department of Veterans Affairs Medical Center Miami FL L E Fed hospital WS Secondary chamber (1800F, 1 sec), venturi scrubber, and packed tower 
absorber

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

Baltimore MD M E University WS Secondary chamber (1832F) and venturi caustic scrubber with packed-bed 
scrubber

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

Baltimore MD M E University WS Secondary chamber (1800F) and venturi wet scrubber followed by 
saturation chamber and mist eliminator

18 18 Franklin Square Hospital Center Baltimore MD M E Hospital WS Secondary chamber (1800F) and venturi scrubber followed by quench 
chamber and mist eliminator

21 21 Washington County Hospital Hagerstown MD M E Hospital WS Secondary chamber and venturi caustic scrubber
25 25 Holy Spirit Hospital Camp Hill PA M E Hospital WS Secondary chamber (1800F) and venturi scrubber with prequench and

NaOH injection
30 30 Riddle Memorial Hospital Media PA M E Hospital WS Secondary chamber (1800F, 2 sec), caustic packed tower scrubber, and 

high pressure venturi, with activated carbon injection
34 34 ■Pennsylvania State University, Animal Diagnostic Lab 

Incinerator
State College PA M E University WS Secondary chamber (1900F) and rotary atomizing wet scrubber with 

demister
38 38 Wilkes-Barre General Hospital Wilkes-Barre PA M N Hospital DIFF Secondary/tertiary chambers (1800F, 2 85 sec) and dry scrubber/baghouse 

with lime and activated carbon injection
41 41 Thomas Memorial Hospital South Charleston wv M E Hospital WS Secondary chamber (1800F) and venturi packed tower wet scrubber with 

caustic injection
47 47 Malcolm Randall Veterans Affairs Medical Center Gainesville FL M E Fed hospital WS Secondary chamber (1800F, 1 sec) and wet scrubber with caustic soda 

injection
63 63 St. Jude Children's Research Hospital Memphis TN M E Hospital DIFF Secondary chamber (1528F) and baghouse with sodium bicarbonate and 

carbon injection
81 81 South Bend Medical Foundation South Bend IN M E Hospital WS Secondary chamber and wet scrubber
82 82 Good Samaritan Hospital Vincennes IN M E Hospital WS Secondary chamber and multi-chamber spray scrubber
88 88 Medina General Hospital Medina OH M E Hospital WS Secondary chamber (1800F, 1 sec) and wet scrubber
95 95 St. Joseph's Hospital Marshfield Wl M E Hospital DIFF Secondary chamber (1800F), quench tower, and baghouse with lime/carbon 

injection
108 108-1 Rocky Mountain Laboratories, National Institute of 

Allergy and Infectious Diseases
Unit 1 Hamilton MT M E Fed research WS Secondary chamber and wet scrubber

111 111 Wyoming Medical Center Casper WY M E Hospital WS Secondary chamber and wet scrubber
86 86 Fairfield Medical Center Lancaster OH S E Hospital WS Secondary chamber (1800F, 1 sec) and wet scrubber
129 129 Centers for Disease Control and Prevention—Clifton, 

Building 18
Unit 3 Atlanta GA S N Fed research WS Secondary chamber (1800F, 1.68 sec) and rotary atomizing wet scrubber

115 115 Kona Community Hospital Kealakekua HI SR E Hospital cc Secondary chamber (1900F, 2 sec), no APCD
116 116 Yukon-Kuskokwim Delta Regional Hospital Bethel AK SR E Hospital cc Secondary chamber, no APCD

Total large
Total medium
Total small
Total small rural
Total nationwide

Notes:
1. Assume incinerators operating at 2/3 of capacity.

] Autoclave/landfill totals (alternative to MACT floor)
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1 1 Bristol-Myers Squibb Co. Northeast $70.53 $72,413
5 5 Merck & Company, Inc. 799 7,346 246 4,321 1,157 $0.02 Mid-Atlantic $46.29 $92,623

15 15-1 Curtis Bay Energy Unit 1 7,083 27,698 296 8,736 20,729 $0.02 Mid-Atlantic $46.29 $1,660,043

15 15-2 Curtis Bay Energy Unit 2 7,083 30,578 303 8,736 20,729 $0.02 Mid-Atlantic $46.29 $1,660,043

20 20-1 Fort Detrick Units 1,000 2,424 87 1,300 436 $0.02 Mid-Atlantic $46.29 $34,876
20 20-2 Fort Detrick Unite 1,000' 2,308 92 1,300 436 $0.02 Mid-Atlantic $46.29 $34,876
29 29 Hamot Medical Center 1,060 3,701 122 2,080 739 $0.02 Mid-Atlantic $46.29 $59,151

36 36-1 Merck & Company, Inc. Unit 2 2,000 5,235 358 865 580 $0.02 Mid-Atlantic $46.29 $46,413

36 36—2 Merck & Company, Inc. Units 3,045 8,119 304 5,753 5,868 $0.02 Mid-Atlantic $46.29 $469,971

40 40 Charleston Area Medical Center, General Hospital 1,000 4,323 312 1,248 418 $0.02 Mid-Atlantic $46.29 $33,481

42 42 Stericycle, Inc. 1,900 7,008 327 7,951 5,061 $0.02 South $30.97 $327,757

43 43 Boca Raton Community Hospital 730 2,078 91 8,736 2,136 $0.02 South $30.97 $138,361

44 44 Bethesda Memorial Hospital 1,000 4,537 106 3,024 1,013 $0.02 South $30.97 $65,608

46 46 Holy Cross Hospital 1,300 3,378 124 2,964 1,291 $0.02 South $30.97 $83,599

48 48 Memorial Regional Hospital 1,800 4,568 143 4,992 3,010 $0.02 South $30.97 $194,950

51 51 Lakeland Regional Medical Center 750 3,323 212, 6,247 1,570 $0.02 South $30.97 $101,651

54 54 Bayfront Medical Center 1,500 2,898 133 3,352 1,684 $0.02 South $30.97 $109,087

55 55
I
St. Joseph's Hospital 1,500 3,347 400 8,008 4,024 $0.02 South $30.97 $260,611

59 59-1 Stericycle, Inc. Unit 1 1,911 4,002 135 8,400 5,378 $0.02 South $30.97 $348,271

59 59-2 Stericycle, Inc. Unit 2 1,911 3,917 138 8,400:

i
5,378 $0.02 South $30.97 $348,271

60 60-1 BMWNC, Inc. Unit 1 1,500 6,763 343 7,456;

i
3,747 $0.02 South $30.97 $242,647

65 65-1 Stericycle, Inc. Unit 1 1,500 3,304 143 7,665 3,852 $0.02 Midwest $34.96 $264,808

65 65-2 Stericycle, Inc. Unit 2 1,500 3,125 141 7,558 3,798 $0.02 Midwest $34.96 $261,102

71 71 Loyola University Medical Center 1,650 3,526 156;
1

4,800 2,653 $0.02 Midwest $34.96 $182,418

77 77 Parkview Hospital 1,200 2,766 114 8,395 3,375 $0 02 Midwest $34.96 $232,030
84 84 Mayo Clinic, Waste Management Facility 2,000 6,516 294 6,240 4,181 $0.02 Midwest $34.96 $287,446

87 87 MedCentral Health System, Mansfield Hospital 600 2,351 260 3,120 627 $0.02 Midwest $34.96 $43,117

94 94 Stericycle, Inc. 1,400 2,737 138 7,904 3,707 $0.02 Midwest $34.96 $254,869
98 98-1 University of Texas Medical Branch 1,500 4,534 111 5,328 2,677 $0.02 South Central $24.06 $154,893

106 106 Stericycle, Inc. 1,500 3,590 152 8,760 4,402 $0.02 West Central $24.13 $254,975
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109 109 Healthcare Environmental Services Inc. 1,686 4,478 302 1,872 $0.02 West Central $24.13 $61,244

110 110 Stencycle, Inc. 1,935 6,291 126 7,309 4,738 $0.02 West Central $24.13 $274,436

120 120-1 Waste Management Resource Recovery and Recycling 
Center

Unit 1 4,167 10,031 296 7,896 11,022 $0.02 South Central $24.06 $637,686

120 120-2 Waste Management Resource Recovery and Recycling 
Center

Unit 2 4,167 9,028 291 7,896 11,022 $0.02 South Central $24.06 $637,686

125 125 East Carolina University, Health Sciences Campus,
HSC Utility Plant

1,000 3,124 125 625 209 $0.02 South $30.97 $13,555

130 130 Department of Veterans Affairs Medical Center 1,000 6,422 155 4,160 1,394 $0.02 South $30.97 $90,255

13 13 University of Maryland at Baltimore, Environmental 
Health and Safety Facility

500 1,972 189 1,440 241 $0.02 Mid-Atlantic $46.29 $22,880

16 16 Johns Hopkins Medical Institute, Department of Health, 
Safety, and Environment

320 1,890 179 1,350 145 $0.02 Mid-Atlantic $46.29 $13,728

18 18 Franklin Square Hospital Center 500 2,999 54 5,408 906 $0.02 Mid-Atlantic $46.29 $85,927

21 21 Washington County Hospital 500 1,834 112 2,496 418 $0.02 Mid-Atlantic $46.29 $39,659
25 25 Holy Spirit Hospital 500 1,702 99 3,944 661 $0.02 Mid-Atlantic $46.29 $62,666

30 30 Riddle Memonal Hospital 500 1,730 239 2,920 489 $0.02 Mid-Atlantic $46.29 $46,396

34 34 Pennsylvania State University, Animal Diagnostic Lab 
Incinerator

500 2,117 175 1,022 171 $0.02 Mid-Atlantic $46.29 $16,238

38 38 Wilkes-Barre General Hospital 400 2,063 274 4,472 599 $0.02 Mid-Atlantic $46.29 $56,844

41 41 Thomas Memorial Hospital 470 1,526 146 2,080 327 $0.02 Mid-Atlantic $46.29 $31,066

47 47 Malcolm Randall Veterans Affairs Medical Center 495 1,645 115 1,664 276 $0.02 South $30 97 $21,947

63 63 St. Jude Children's Research Hospital 500 2,333 276 1,050 176 $0.02 South $30.97 $13,989

81 81 South Bend Medical Foundation 470 2,325 121 2,028 319 $0.02 Midwest $34.96 $26,672
82 82 Good Samaritan Hospital 500 1,352 128 2,574 431 $0.02 Midwest $34.96 $36,013
88 88 Medina General Hospital 300 1,153 100 3,016 303 $0.02 Midwest $34.96 $25,318
95 95 St. Joseph's Hospital 500 1,634 223 1,404 235 $0.02 Midwest $34.96 $19,644

108 108-1 Rocky Mountain Laboratories, National Institute of 
Allergy and Infectious Diseases

Unit 1 500 1,790 112 1,248 209 $0.02 West Central $24.13 $15,197

111 111 Wyoming Medical Center 400 1,505 130 989 133 $0.02 West Central $24.13 $9,635
86 86 Fairfield Medical Center 95 1,095 97 5,018 160 $0.06 Midwest $34.96 $23,343
129 129 Centers for Disease Control and Prevention-Clifton, 

Building 18
Unit 3 120 715 163 2,920 117 $0.06 South $30.97 $16,690

115 115 Kona Community Hospital 200 684 1,787 1,430 96 $0.06 West $37.74 $14,271
116 116 Yukon-Kuskokwim Delta Regional Hospital 50 559 1,457 1,560 26 $0.06 West $37.74 $3,892

Total large $10,035,221
Total medium $543,819
Total small $40,033
Total small rural $18,163
Total nationwide $10,637,237

Notes-
1. Assume incinerators operating at 2/3 of capacity.

]Autoclave/landfill totals (alternative to MACT floor)



Table 24. Nationwide MACT Floor Cost Effectiveness for Existing Sources
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*
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FACID

lllll

UNHID
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■

fei-: Facility name

IP;

BwItimiMp:

I.-.*;-

.■States

flll^ "'-yjtlli

1
. i'

IktAU*/new + 
existing
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glgp

■■■■■ ■ -■ ■ T '

' APCD description

liilS

isMiiiAPCD code

;v">> * * vN t 4 . i ,*v

...awf!
MAO 'v

1 1 1 Bristol-Myers Squibb Co. Wallingford CT L E Secondary chamber (1800F) and baghouse FF replace FF with DIFF; add packed-bed scrubber 
and ACI

2 5 5 Merck & Company, Inc. Rahway NJ L E Secondary chamber (1500F, 1 sec), partial 
quench, dry acid gas scrubber with dry lime 
iniection, and baqhouse

DIFF add ACI

3 15 15-1 Curtis Bay Energy Unit 1 Baltimore MD L E Secondary chamber, dry scrubber, and 
baghouse with activated carbon iniection

DIFF add packed-bed scrubber and SNCR; increase 
activated carbon

4 15 15-2 Curtis Bay Energy Unit 2 Baltimore MD L E Secondary chamber, dry scrubber, and 
baghouse with activated carbon iniection

DIFF add packed-bed scrubber and SNCR; increase 
activated carbon

5 20 20-1 Fort Detrick Units Fort Detrick MD L E Secondary chamber and rotary atomizing wet 
scrubber

WS add DIFF and ACI

6 20 20-2 Fort Detrick Unite Fort Detrick MD L E Secondary chamber and rotary atomizing wet 
scrubber

WS add DIFF and ACI

7 29 29 Hamot Medical Center Erie PA L E Secondary chamber (2000F, 2 sec), lime 
injection system, powdered activated carbon 
injection system, baghouse, and vertical 
upflow two-stage multi-microventuri scrubber 
system

DIFF/WS add packed-bed scrubber, only minor adjustment 
of system to obtain additional NOX control 
(marginal difference in NOX)

8 36 36-1 Merck & Company, Inc. Unit 2 West Point (Upper 
Gwynedd Township)

PA L E Secondary/tertiary chamber (2000F, 2 sec), 
water quench followed by sodium bicarbonate 
injection system with dry reaction chamber 
and pulse-jet baqhouse

DIFF none

9 36 36-2 Merck & Company, Inc. Unit 5 West Point (Upper 
Gwynedd Township)

PA L E Secondary chamber (1800F, 2.2 sec), water 
quench followed by sodium bicarbonate 
injection system and pulse-jet baghouse

DIFF none

10 40 40 Charleston Area Medical Center, 
General Hospital

Charleston WV L E Secondary chamber (1800F, 2 sec), dry 
injection/baghouse scrubber system with 
activated carbon

DIFF increase natural gas; add packed-bed scrubber

11 42 42 Stericycle, Inc. Apopka FL L E Secondary chamber (1800,1 sec), dry 
scrubbing system with quench chamber, 
passive absorber, lime and carbon injection, 
and baqhouse.

DIFF improve FF performance; add packed-bed 
scrubber; increase activated carbon; only minor 
adjustment of system to obtain additional NOX 
control (marginal difference in NOX)

12 43 43 Boca Raton Community Hospital Boca Raton FL L E Secondary chamber (1800F, 1 sec) and rotary 
atomizing wet scrubber system with caustic 
soda injection

WS add DIFF and ACI

13 44 44 Bethesda Memorial Hospital Boynton Beach FL L E Secondary chamber (1800F, 2 sec) and rotary 
atomizing scrubber with mist eliminator

WS add DIFF and ACI

14 46 46 Holy Cross Hospital Fort Lauderdale FL L E Secondary chamber (1800F, 1 sec) and 
venturi scrubber with packed bed absorption 
unit using dilute NaOH

WS add DIFF and ACI

15 48 48 Memorial Regional Hospital Hollywood FL L E Secondary chamber (1800F, 1 sec), packed 
column gas scrubber, and wet ESP

WS/WESP add DIFF and ACI; only minor adjustment of 
system to obtain additional NOX control (marginal 
difference in NOX)

16 51 51 Lakeland Regional Medical Center Lakeland FL L E Secondary chamber (1800F, 1 sec), lime 
iniection system, and baghouse

DIFF add ACI

17 54 54

I

Bayfront Medical Center St. Petersburg FL L E Secondary chamber (1800F, 1 sec) and flux 
force/condensation collision scrubber system 
using dilute NaOH

WS add DIFF and ACI; only minor adjustment of 
system needed to obtain additional NOX control 
(marginal difference in NOX)

18 55 55 St. Joseph's Hospital Tampa FL L E Secondary chamber (1800F, 1 sec), lime 
injection, baghouse, and venturi scrubber

DIFF/WS replace DIFF; add packed-bed scrubber and ACI

19 59 59-1 Stencycle, Inc. Unit 1 Haw River NC L E Secondary chamber (1800F, 1 sec), rapid gas 
quench system, wet scrubber system 
consisting of a packed bed absorber and 
venturi scrubber, and demister.

WS add DIFF and ACI
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No. UNHID Facility name
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New/
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APCD coda MACT floor controls

20 59 59-2 Stericycle, Inc. Unit 2 Haw River NC L E Secondary chamber (1800F, 1 sec), rapid gas 
quench system, wet scrubber system 
consisting of a packed bed absorber and 
venturi scrubber, and demister.

ws add DIFF and ACI

21 60 60-1 BMWNC, Inc. Unit 1 Matthews NC L E Secondary chamber (1641F), dry scrubber 
with lime and activated carbon injection, and 
baghouse

DIFF increase natural gas, add packed-bed scrubber; 
increase activated carbon

22 65 65-1 Stericycle, Inc. Unit 1 Clinton IL L E Secondary chamber (1800F), venturi 
scrubber, and condensing absorber

WS increase natural gas; add DIFF and ACI

23 65 65-2 Stericycle, Inc. Unit 2 Clinton IL L E Secondary chamber (1800F), venturi 
scrubber, and condensing absorber

WS add DIFF and ACI

24 71 71 Loyola University Medical Center Maywood IL L E Two secondary chambers (1600F), twin rotary 
atomizer scrubber using 50% caustic solution, 
and two demister pads

WS add DIFF and ACI

25 77 77 Parkview Hospital Fort Wayne IN L E Secondary chamber and wet scrubber WS add DIFF
26 84 84 Mayo Clinic, Waste Management 

Facility
Rochester MN L E Secondary chamber (1800F, 1 sec) and 

baqhouse with lime and carbon iniection
DIFF replace DIFF; add packed-bed scrubber; increase 

activated carbon; add SNCR
27 87 87 MedCentral Health System,

Mansfield Hospital
Mansfield OH L E Secondary chamber (1800F, 2 sec) and 

baghouse with lime and carbon injection 
system

DIFF improve FF performance, add packed-bed 
scrubber, increase activated carbon

28 94 94 Stericycle, Inc. Warren OH L E Secondary chamber (1800F, 2 sec), wet 
scrubber

WS add DIFF and ACI

29 |
i
i

98
1|
i

98-1 University of Texas Medical Branch Galveston TX L E Secondary chamber, packed tower, and 
venturi scrubber with activated carbon 
injection

WS add DIFF and ACI (assumed existing ACI system 
would need to be replaced to work with DIFF)

30 i
!

106 106 Stericycle, Inc. Kansas City KS L E Secondary chamber (1800F, 2 sec), wet 
scrubber

WS add DIFF and ACI

31 109 109 Healthcare Environmental Services 
Inc.

Fargo ND L E Secondary chamber (1800F) and dry 
scrubber/baghouse system with lime and 
carbon injection

DIFF increase natural gas; add packed-bed scrubber 
and SNCR; increase activated carbon

32 110 110 Stericycle, Inc. North Salt Lake UT L E Secondary chamber (1834F), carbon injection 
system, ESP, dry scrubber, and wet gas 
absorber

DI-ESP/WS increase activated carbon; add SNCR

33 120 120-1 Waste Management Resource 
Recovery and Recycling Center

Unit 1 Anahuac TX L N Secondary chamber, baghouse with virgin 
lime injection, urea injection, and activated 
carbon iniection

DIFF add packed-bed scrubber

34 120 120-2 Waste Management Resource 
Recovery and Recycling Center

Unit 2 Anahuac TX L N Secondary chamber, baghouse with virgin 
lime injection, urea injection, and activated 
carbon injection

DIFF none

35 125 125 East Carolina University, Health 
Sciences Campus, HSC Utility Plant

Greenville NC L N Secondary chamber (1985F), rotary atomizing 
wet scrubber (with NaOH scrubbing medium), 
carbon bed adsorber, HEPA filtering system, 
and heat recovery system

HE PA/C A/ 
WS

none

36 130 130 Department of Veterans Affairs 
Medical Center

Miami FL L E Secondary chamber (1800F, 1 sec), venturi 
scrubber, and packed tower absorber

WS increase scrubber hp; add caustic

37
I

13 13 University of Maryland at Baltimore, 
Environmental Health and Safety 
Facility

Baltimore MD M E Secondary chamber (1832F) and venturi 
caustic scrubber with packed-bed scrubber

WS add DIFF and ACI

38 16 16 Johns Hopkins Medical Institute, 
Department of Health, Safety, and 
Environment

Baltimore MD M E Secondary chamber (1800F) and venturi wet 
scrubber followed by saturation chamber and 
mist eliminator

WS secondary chamber retrofit; add DIFF and ACI

39 18 18 Franklin Square Hospital Center Baltimore MD M E Secondary chamber (1800F) and venturi 
scrubber followed by quench chamber and 
mist eliminator

WS add DIFF, packed-bed scrubber, and ACI

40 21 21 Washington County Hospital Hagerstown MD M E Secondary chamber and venturi caustic 
scrubber

WS increase natural gas, add DIFF and ACI



Table 24. Nationwide MACT Floor Cost Effectiveness for Existing Sources
v. .. - - .. . ?; . ................ ■ ■ i

siiiii *■« ^ '• 'i• If

No. FACID UNHID Facility name

Unit'
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existing APCD coda MACT floor controls

41 25 25 Holy Spirit Hospital Camp Hill PA M E Secondary chamber (1800F) and venturi 
scrubber with preguench and NaOH injection

ws add DIFF and ACI

42 30 30 Riddle Memorial Hospital Media PA M E Secondary chamber (1800F, 2 sec), caustic 
packed tower scrubber, and high pressure 
venturi, with activated carbon injection

ws add DIFF and ACI (assumed existing ACI system 
would need to be replaced to work with DIFF)

43 34 34 Pennsylvania State University,
Animal Diaqnostic Lab Incinerator

State College PA M E Secondary chamber (1900F) and rotary 
atomizing wet scrubber with demister

ws add FF

44 38 38 Wilkes-Barre General Hospital Wilkes-Barre PA M N Secondary/tertiary chambers (1800F, 2.85 
sec) and dry scrubber/baghouse with lime and 
activated carbon imection

DIFF add lime; increase activated carbon

45 41 41 Thomas Memorial Hospital South Charleston WV M E Secondary chamber (1800F) and venturi 
packed tower wet scrubber with caustic 
iniection

WS add DIFF and ACI

46 47 47 Malcolm Randall Veterans Affairs 
Medical Center

Gainesville FL M E Secondary chamber (1800F, 1 sec) and wet 
scrubber with caustic soda injection

WS secondary chamber retrofit; add DIFF and ACI

47 63 63 St. Jude Children's Research
Hospital

Memphis TN M E Secondary chamber (1528F) and baghouse 
with sodium bicarbonate and carbon injection

DIFF add packed-bed scrubber; increase activated 
carbon

48 81 81 South Bend Medical Foundation South Bend IN M E Secondary chamber and wet scrubber WS add DIFF, packed-bed scrubber, and ACI
49 82 82 Good Samaritan Hospital Vincennes IN M E Secondary chamber and multi-chamber spray 

scrubber
WS increase scrubber hp; add ACI

50 88 88 Medina General Hospital Medina OH M E Secondary chamber (1800F, 1 sec) and wet 
scrubber

WS secondary chamber retrofit; add DIFF and ACI

51 95 95 St. Joseph's Hospital Marshfield Wl M E Secondary chamber (1800F), quench tower, 
and baghouse with lime/carbon injection

DIFF increase activated carbon

52 108 108—1 Rocky Mountain Laboratories, 
National Institute of Allergy and 
Infectious Diseases

Unit 1 Hamilton MT M E Secondary chamber and wet scrubber WS add FF

53 111 111 Wyoming Medical Center Casper WY M E Secondary chamber and wet scrubber WS add DIFF and ACI
54 86 86 Fairfield Medical Center Lancaster OH s E Secondary chamber (1800F, 1 sec) and wet 

scrubber
ws none

55 129 129 Centers for Disease Control and 
Prevention-Clifton, Building 18

Unit 3 Atlanta GA S N Secondary chamber (1800F, 1.68 sec) and 
rotary atomizing wet sembber

ws none

56 115 115 Kona Community Hospital Kealakekua HI SR E Secondary chamber (1900F, 2 sec), no APCD cc none

57 116 116 Yukon-Kuskokwim Delta Regional 
Hospital

Bethel AK SR E Secondary chamber, no APCD cc add DIFF and ACI

Urgo , , ............... ■
Total medium
Total small ' ........... .. ------
Total small rura ■ ■
Total nationwide

Kev:
I-?5T£1MACT floor subtotals 
Mil MACT floor total



Table 24. Nationwide MACT Floor Cost Effective)

No, %ieitr > - -v facility namo
Unit

nimibar

APCD code 
with MACT floor 

controls

m1

ntrol-PM, Pb, Cd 
monttorlnn) -

MACTfloor acid gas control-HCI, 802: 
If. (emission controiand monitoring)

MACT floor activated c 
CDPffiUP {emission con

Jtbon control-Hg, 
pt01 and monitoring)

Cost($Vr}

Emission
reduction

db/yr)

; Unit average 
cost

; effectiveness
■ Cost ($fyr)

Emission 
reduction 
:. <!b/yr)

Unit average 
cost

effectiveness
(Won) ■ Cost ($/yr)

-Emission
(eduction

(Ib/yr)'
Unit average cost

1 1 1 Bristol-Myers Squibb Co. DIFF/WS $88,705 3.62 $52,901 1,449 $73,010 $28,007 0.0004
mmmm

2 5 5 Merck & Company, Inc. DIFF $0 0 $0 0 $108,217 0.0004 $518,620,333,656

3 15 15-1 Curtis Bay Energy Unit 1 DIFF/WS $0 0 - $726,052 98,991 $294,883 142 ' $4,162,596

4 15 15-2 Curtis Bay Energy Unit 2 DIFF/WS $0 0 - $801,008 121,249 $325,545 282 $2,306,970

5 20 20-1 Fort Detrick Umt5 DIFF/WS $219,314 1.07 $408,171,374 $0 0 $38,925 0.0009 $86,937,963,924

6 20 20-2 Fort Detrick Unit 6 DIFF/WS $209,268 1.64 $254,771,076 $0 0 $37,295 0.001 $75,423,784,592

7 29 29 Hamot Medical Center DIFF/WS $0 0 $96,315 397 $0 0

8 36 36-1 Merck & Company, Inc. Unit 2 DIFF $0 0 $0 0 $0 0

9 36 36-2 Merck & Company, Inc. Units DIFF $0 0 $0 0 $0 0

10 40 40 Charleston Area Medical Center, 
General Hospital

DIFF/WS $0 0 $117,714 420
r-

$0 0

11 42 42 Stericycle, Inc. DIFF/WS $15,080 1.54 $19,580,890 $187,574 4,362
^^gliftlio

$74,605 0.003 tfe- $47,761,876,774

12 43 43 Boca Raton Community Hospital DIFF/WS $189,252 3.56 $108,420,920! $0 0 $34,048 0.004 i;.7$17,141,693,220

13 44 44 Bethesda Memorial Hospital DIFF/WS $402,641 2.13 $377,557,324 $0 0 $68,672 2.87

14 46 46 Holy Cross Hospital DIFF/WS $302,112 1.25 $482,370,493 $0 0 $52,360 1.22 $86,133,516

15 48 48 Memorial Regional Hospital DIFF/WS $405,311 4.85 $167,124,773 $0 0 ■ - $69,105 0.003

16 51 51 Lakeland Regional Medical Center DIFF $0 0 $0 0 WMfptes $51,583 0.005 - $22,520,456,828

17 54 54 Bayfront Medical Center DIFF/WS $260,402 2.24 $232,258,262 $0 0 $45,592 0.001 $67,281,353,971

18 55 55 St. Joseph's Hospital DIFF/WS $152,654 3.82 $80,012,593 $87,108 554 $51,921 0.006 • $18,190,188,910

19 59 59-1 Stericycle, Inc. Unit 1 DIFF/WS $356,187 23.13 $30,802,117

-

$0 0 $61,134 2.63 •• $46,530,436
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No.

20

21

22

23

24

25
26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

FACIP

59

60

65

65

71

77
84

87

94

98

106

109

110

120

120

125

130

13

16

18

21

s..." .. —.....................
.. ..io ■ .r------!■ -

uwmp
59-2

60-1

65-1

65-2

71

77
84

87

94 Stericyde, Inc.

98-1

106

109

110

120-1

120-2

125

130

13

16

18

21

Facility namo

Stericyde, Inc.

BMWNC, Inc.

Stericyde, Inc.

Stericyde, Inc.

Loyola University Medical Center

Parkview Hospital
Mayo Clinic, Waste Management 
Facility
MedCentral Health System, 
Mansfield Hospital

University of Texas Medical Branch

Stericyde, Inc.

Healthcare Environmental Services 
Inc.

Stericyde, Inc.

Waste Management Resource 
Recovery and Recycling Center

Waste Management Resource 
Recovery and Recycling Center

East Carolina University, Health 
Sciences Campus, HSC Utility Plant

Department of Veterans Affairs 
Medical Center
University of Maryland at Baltimore, 
Environmental Health and Safety 
Facility________________________
Johns Hopkins Medical Institute, 
Department of Health, Safety, and 
Environment
Franklin Square Hospital Center

Washington County Hospital

Unit
APCDcodo 

with MACT floor

Unit 2

Unit 1

Unit 1

Unit 2

Unit 1

Unit 2

DIFF/WS

DIFF/WS

DIFF/WS

DIFF/WS

DIFF/WS

DIFF/WS
DIFF/WS

DIFF/WS

DIFF/WS

DIFF/WS

DIFF/WS

DIFF/WS

DI-ESP/WS

DIFF/WS

DIFF

HEPA/CA/WS

WS

DIFF/WS

DIFF/WS

DIFF/WS

DIFF/WS

MACT floorpartlculate control-PM, Pb, Cd 
(emitslori control and monltdrlnn)

$43,043

$231,569

$222,160

$349,241

$215,749

MACT floor activated cr 
CDD/CDF remission cont £.

&
■

SI p

^ * *
Emibbion
reduction

(lb/yr)

Is «k

Unit average cost 
effectiveness ($fton)

$59,946 12.31 $9,740,856

$71,999 7.89 $18,260,578

$51,321 37 63

$48,790 31.74 ,$3,074,767

$54,445 0.02 $4,838,348,191

av

$0 0
$69,367 4.03 . 1

Vfr&s# 0k

$25,028 0.0006 $88,844,798,767

. ••••
$43,327 17.93 $4,832,100

$63,835 2.74 ... . *«.580,266

$55,342 42.11

$47,674

i

3.48

^ -Sy

$66,976 9.75 $13,735,142

$0 0

$0 0

$0 0

$0 0

$15,316 0.16 $185,705,636

$14,745 0.00006 $503,297,268,085

$22,465 0.005 ■,$8,170,589,827

$14,355 0.001 ■ $22,229,815,120
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No. FACID UNITID Facility name
Unit

numbor

APCD code 
with MACT floor 

• controls

MACT floor particulate control-PM, Pb, Cd 
{emission control and monitoring)

MACTflool
{emtssloi

■acldgas eonfrol-HCI,S02 
n control and monltorlng)"M

MACTfloor activated cartsoa «a»tro1-Hg, 
CDD/CDF (emission control and monitoring)

Cost($/yr)

Emission
reduction

(IWyr)

Unit average 
cost

effectiveness
511. JftOn)'. 'i.- Cost ($lyr)

Emission
retMtnt

.....

Unitavtrage

($.$001 Cost ($/yr)

Emission:, vssaBSimsiSB?
reduction Unit average cost

41 25 25 Holy Spirit Hospital DIFF/WS $200,728 4.22 $0 0 $13,443 o.oooo7

42 30 30 Riddle Memorial Hospital DIFF/WS $203,832 3,03 $134,514,163 $0 0 $12,031 0.001 7' $16,437,654,426

43 34 34 Pennsylvania State University,
Animal Diagnostic Lab Incinerator

FF/WS $193,019 73.42 $5,257,743 $0 0

■ ■

$0 o

■li
fe •1 _L

44 38 38 Wilkes-Barre General Hospital DIFF $0 0 is $646 47 , . *27,501 $7,321 0.0005 $27^28,821,555

45 41 41 Thomas Memorial Hospital DIFF/WS $180,559 175.40 ■ : $2,058,860 $0 0 $12,217 1 00 $24,516,282

46 47 47 Malcolm Randall Veterans Affairs 
Medical Center

DIFF/WS $194,155 2.91 ^133.325,524 $0 0 If" $13,043 0.00004 , $700,088,477,038

47 63

i

63 St. Jude Children's Research
Hospital

DIFF/WS $0 0 $90,339 198 .■;^g||1;2sS4T $8,279 0.00008 ■ $218,527,712,997

48 81 81 South Bend Medical Foundation DIFF/WS $271,968 9.19 $84,830 431 »*», $393,561 $17,771 3 20 : ■ ; ■
49 82 82 Good Samaritan Hospital WS $3,193 0.105 $0 0 $11,005 o.ooo4 ^£|2;43pipii;

50 88 88 Medina General Hospital DIFF/WS

I
$137,869' 208.62 3 $1,321,690 $0 0 - $9,624

i
0 00U2 $90,098,169,825

51 95 95 St. Joseph's Hospital DIFF $0, 0 $0 0 $5,799 0.000004 $3,146,312,702,455

52 108 108-1 Rocky Mountain Laboratories, 
National Institute of Allergy and 
Infectious Diseases

Unit 1 FF/WS $163,866 31.69 $0 0 $0 0

53 111 111 Wyoming Medical Center DIFF/WS $178,100 021 $0 0 »#£:■,«(i-r-*. $12,068
54 86 86 Fairfield Medical Center WS $0 0 llll; ' — $0 0 mkfS. *' $0 0

55 129 129 Centers for Disease Control and 
Prevention-Clifton, Building 18

Unit 3 WS $0 0 - $0 0 $0 0 fe/fe -

56 115 115 Kona Community Hospital CC $0 0 $0 0 '■ > t +*
.

$0: 0

57 116 116 Yukon-Kuskokwim Delta Regional 
Hospital

DIFF $0 0 $0 0 $168,570 0.28

jTotal large 1,977I i I $2,746,009 $£23 $175i293,055 $285,271 • "■•-"’ILliW 'j^Mii$382.748i $189,483 , :.:;.„«AA[ . $350,793,702,830
Total small 
Total small rura1

___ - .'...ft
$0

0
0

it _____ L_i2.
$0

iSigiiiil -nlgS

Ifbtal nationwide i ' $8,150,194 3,500 $140,268,065 $3,164,385 241,671 . $240,578 $2,357,999 l eosi ImosMSTisiol

MACT floor subtotals 
MACT floor total
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Total MACT floor (emission control, 

monitoring, tasting, reco'rdkcoplng and 
rapartlng) .■

No.

10

11

12

13

14

15

16

17

18

19

FACID

1

15

15

20

20

29

36

36

40

42

43

44

46

48

51

54

55

59

UNITID

15-1 Curtis Bay Energy

15-2 Curtis Bay Energy

20-1

20-2

29

36-1

36-2

40

42

43

44

46

48

51

54

55

59-1

*-nn .Je........

Facility namo' 1 •

Bristol-Myers Squibb Co.

Merck & Company, Inc.

Fort Detnck

Fort Detrick

Flamot Medical Center

Merck & Company, Inc.

Merck & Company, Inc.

Charleston Area Medical Center, 
General Flospital

Stericycle, Inc.

Boca Raton Community Hospital

Bethesda Memorial Hospital

Holy Cross Hospital

Memorial Regional Hospital

Lakeland Regional Medical Center

Bayfront Medical Center

St. Joseph's Hospital

Stencycle, Inc.

«.JJnlt\

number

Unit 1

Unit 2

Units

Unite

Unit 2

Units

Unit 1

MACT floor combustion control-CO 
(omission control and monitoring)

(Vyri.
$o

$0

$0

$0

$0

$0

$0

$0

$0

$32,649

$0

$0

$0

$0

$0

$0
$0

$0

$0

Emission
raductlori

UWirr)

5.07

Unit average coat

-Wanes.

'.■j - .-..-X'*--

m ■ ■ ■ ■ ■

mmmmt

MACT floor NOX control (omlaalon control 
and monitoring)

tin
Coat i$/yr}

$0

$0

$473,401

$522,3041

i^'TT^TZ

iBBBg

Srrrtrs-r

^9.. : ■■ ■ v-M,

mlm

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

Emission
reduction

■(iwyr)

1;.Unlt average

lafteetivsnese". 
'(tfton).. .^.

Unit aym;flgacost 
'-.offSjjpventMs,''1

j*.,.'

57,007

52,315



Table 24. Nationwide MACT Floor Cost Effective)

No.

• 'llltli

UNITID ■ ■ >mSii Facllity nama /

Aiiitii

number

1 MACT floor combus 
(emission control

lion control-CO 
nd monltorinu)

MACT floor NOX control (emlsslon'tontroi- 

end monitoring]

dor (omission control, . ■■ 1 

reporting)[

ilifCost^
Emission
reduction

fl«yr)

Unit average cost 
. effectiveness "s** 

($/ton) Cost($'yi)

■ HJp average
ffiEmtseion ./ ^ii’ cost

%
Total cost' 

(Wyr)

* amission Unit average cost 

reduction effectiveness
1 (Jb/yr) *, ($fton)

20 59 59-2 Stericycle, Inc Unit 2 $0 0 $0 $413,044

21 60 60-1 BMWNC, Inc. Unit 1 $51,072 591 $172,931 $0 $308,000;

22 65 65-1 Stericycle, Inc. Unit 1 $24,955 184 $270,975 $0 o $376,220

23 65 65-2 Stericycle, Inc. Unit 2 $0 0 - $0 0 "" $333,136

24 71 71 Loyola University Medical Center $0 0 $0 $374,519

........
25 77 77 Parkview Hospital $0 0 $0 $253,239 i i8iir—ininrMgM

26 84 84 Mayo Clinic, Waste Management 
Facility

$0 0 $113,732 7,415 $658,763

27 87 87 MedCenlral Health System,
Mansfield Hospital

$0 0 $0 $102,609

28 94 94 Stericycle, Inc. $0 0 $0 o ■■^r $295,909 36

29 98 98-1 University of Texas Medical Branch $0 0 . ■■■ete

- • 3

$0 o 1 ir $471,363

30 106 106 Stericycle, Inc. $0

I

0 $0 $380,067
ssDHBhOBS

31 109 109 Healthcare Environmental Services 
Inc.

$33,817 95 $713,384 $79,135 2,785 .7. $56,822 $288,507

32 110 110 Stericycle, Inc. $0 0 $109,919 26,125 $8,415 $180,619■m

33 120 120-1 Waste Management Resource 
Recovery and Recycling Center

Unit 1 $0 0 $0

■. ’■.. ' •

$268,135

34 120 120-2 Waste Management Resource 
Recovery and Recycling Center

Unit 2 $0 0 $0 ° $1,096

35 125 125 East Carolina University, Health 
Sciences Campus, HSC Utility Plant

$0 0
......

$0 0
!3Slili?lliS§S

$1,096

^ " ''yyy V/m;w/{yfZ$.

36 130 130 Department of Veterans Affairs 
Medical Center

$0 0 — $0 o $46,855

37 13 13 University of Maryland at Baltimore, 
Environmental Health and Safety 
Facility

$0 0 $0 o rt-l $252,000

38 16 16 Johns Hopkins Medical Institute, 
Department of Health, Safety, and 
Environment

$28,438 58 $981,226 $0 0 $270,457;

39 18 18 Franklin Square Hospital Center $0 0 $0 $486,790

40 21 21 Washington County Hospital $4,616 21 ....................TWCSi' $oj $240,859 23BIIHH
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Yukon-Kuskokwim Delta Regional 
Hospital

m--------- ■ ■ ■ -........ ...........— ■ 1 1

TotW natlg

► - aaLsaigs ^
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Kev:
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Tabje 25. ionwide Be^^^^e^^orCo^Effectiyeness for Existing Sources
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No. FACID UNHID
Unit

inumber City
iliti;

Category

if ll&'.i;-' APCD description ■
APCD

1 1 1 Bristol-Myers Squibb Co. Wallingford CT L E Secondary chamber (1800F) and baghouse FF improve FF performance; add caustic, add SNCR

2 5 5 Merck & Company, Inc. Rahway NJ L E Secondary chamber (1500F, 1 sec), partial 
quench, dry acid gas scrubber with dry lime 
injection, and baqhouse

DIFF replace DIFF, add lime, increase activated carbon; 
add SNCR

3 15 15-1 Curtis Bay Energy Unit 1 Baltimore MD L E Secondary chamber, dry scrubber, and 
baqhouse with activated carbon iniection

DIFF replace DIFF; add caustic; increase activated 
carbon, increase NOX reagent

4 15 15-2 Curtis Bay Energy Unit 2 Baltimore MD L E Secondary chamber, dry scrubber, and 
baghouse with activated carbon injection

DIFF replace DIFF; add caustic, increase activated 
carbon; increase NOX reagent

5 20 20-1 Fort Detrick Units Fort Detnck MD L E Secondary chamber and rotary atomizing wet 
scrubber

WS improve FF performance; add caustic, increase 
activated carbon; add SNCR

6 20 20-2 Fort Detrick Unite Fort Detrick MD L E Secondary chamber and rotary atomizing wet 
scrubber

WS improve FF performance; add caustic, increase 
activated carbon; add SNCR

7 29 29 Flamot Medical Center Erie PA L E Secondary chamber (2000F, 2 sec), lime 
injection system, powdered activated carbon 
injection system, baghouse, and vertical 
upflow two-stage multi-microventuri scrubber 
system

DIFF/WS replace DIFF; add caustic; increase activated 
carbon; add SNCR

8 36 36-1 Merck & Company, Inc. Unit 2 West Point (Upper 
Gwynedd Township)

PA L E Secondary/tertiary chamber (2000F, 2 sec), 
water quench followed by sodium bicarbonate 
injection system with dry reaction chamber 
and pulse-jet baghouse

DIFF improve FF performance, add ACI; add SNCR

9 36 36-2 Merck & Company, Inc. Units West Point (Upper 
Gwynedd Township)

PA L E Secondary chamber (1800F, 2.2 sec), water 
quench followed by sodium bicarbonate 
injection system and pulse-jet baghouse

DIFF replace DIFF; add lime; add ACI; add SNCR

10 40 40 Charleston Area Medical Center, 
General Flospital

Charleston WV L E Secondary chamber (1800F, 2 sec), dry 
injection/baghouse scrubber system with 
activated carbon

DIFF replace DIFF; add caustic, increase activated 
carbon, add SNCR

11 42 42 Stencycle, Inc. Apopka FL L E Secondary chamber (1800, 1 sec), dry 
scrubbing system with quench chamber, 
passive absorber, lime and carbon injection, 
and baghouse.

DIFF replace FF (in place of improving FF 
performance); add caustic; increase activated 
carbon; add SNCR (in place of minor adjustment 
of system)

12 43 43 Boca Raton Community Flospital Boca Raton FL L E Secondary chamber (1800F, 1 sec) and rotary 
atomizing wet scrubber system with caustic 
soda injection

WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

13 44 44 Bethesda Memorial Flospital Boynton Beach FL L E Secondary chamber (1800F, 2 sec) and rotary 
atomizing scrubber with mist eliminator

WS improve FF performance; add caustic; increase 
activated carbon, add SNCR

14 46 46 Holy Cross Hospital Fort Lauderdale FL L E Secondary chamber (1800F, 1 sec) and 
venturi scrubber with packed bed absorption 
unit using dilute NaOFI

WS improve FF performance; increase activated 
carbon; add SNCR

15 48 48 Memorial Regional Flospital Flollywood FL L E Secondary chamber (1800F, 1 sec), packed 
column gas scrubber, and wet ESP

WS/WESP improve FF performance; add caustic; increase 
activated carbon; add SNCR (in place of minor 
adjustment of system)

16 51 51 Lakeland Regional Medical Center Lakeland FL L E Secondary chamber (1800F, 1 sec), lime 
injection system, and baqhouse

DIFF replace DIFF; add lime; increase activated carbon, 
add SNCR

17 54 54 Bayfront Medical Center St. Petersburg FL L E Secondary chamber (1800F, 1 sec) and flux 
force/condensation collision scrubber system 
using dilute NaOFI

WS improve FF performance; add SNCR

18 55 55 St. Joseph's Flospital Tampa FL L E Secondary chamber (1800F, 1 sec), lime 
iniection, baghouse, and venturi scrubber

DIFF/WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

19 59 59-1 Stencycle, Inc. Unit 1 Flaw River NC L E Secondary chamber (1800F, 1 sec), rapid gas 
quench system, wet scrubber system 
consisting of a packed bed absorber and 
venturi scrubber, and demister.

WS improve FF performance; add caustic; increase 
activated carbon; add SNCR
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20 59 59-2 Stericyde, Inc. Unit 2 Haw River NC L E Secondary chamber (1800F, 1 sec), rapid gas 
quench system, wet scrubber system 
consisting of a packed bed absorber and 
venturi scrubber, and demister.

ws improve FF performance; add caustic; increase 
activated carbon; add SNCR

21 60 60-1 BMWNC, Inc. Unit 1 Matthews NC L E Secondary chamber (1641F), dry scrubber 
with lime and activated carbon injection, and 
baqhouse

DIFF replace DIFF; add caustic; increase activated 
carbon; add SNCR

22 65 65-1 Stericyde, Inc. Unit 1 Clinton IL L E Secondary chamber (1800F), venturi 
scrubber, and condensing absorber

WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

23 65 65-2 Stericyde, Inc. Unit 2 Clinton IL L E Secondary chamber (1800F), venturi 
scrubber, and condensing absorber

ws improve FF perfomance; add caustic; increase 
activated carbon, add SNCR

24 71 71 Loyola University Medical Center Maywood IL L E Two secondary chambers (1600F), twin rotary 
atomizer scrubber using 50% caustic solution, 
and two demister pads

ws improve FF performance; increase activated 
carbon, add SNCR

25 77 77 Parkview Hospital Fort Wayne IN L E Secondary chamber and wet scrubber ws improve FF performance; add caustic; add ACI; 
add SNCR

26 84 84 Mayo Clinic, Waste Management 
Facility

Rochester MN L E Secondary chamber (1800F, 1 sec) and 
baghouse with lime and carbon iniection

DIFF improve FF performance; add caustic; increase 
activated carbon; increase NOX reagent

27 87 87 MedCentral Health System,
Mansfield Hospital

Mansfield OH L E Secondary chamber (1800F, 2 sec) and 
baghouse with lime and carbon injection 
system

DIFF replace DIFF (in place of improving FF 
performance); add caustic; increase activated 
carbon; add SNCR

28 94 94 Stericyde, Inc. Warren OH L E Secondary chamber (1800F, 2 sec), wet 
scrubber

WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

29 98 98-1 University of Texas Medical Branch Galveston TX L E Secondary chamber, packed tower, and 
venturi scrubber with activated carbon 
iniection

WS improve FF performance; increase activated 
carbon; add SNCR

30 106 106 Stericyde, Inc. Kansas City KS L E Secondary chamber (1800F, 2 sec), wet 
scrubber

WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

31 109 109 Healthcare Environmental Services 
Inc.

Fargo ND L E Secondary chamber (1800F) and dry 
scrubber/baghouse system with lime and 
carbon iniection

DIFF replace DIFF; add caustic; increase activated 
carbon; increase NOX reagent

32 110 110 Stericyde, Inc. North Salt Lake UT L E Secondary chamber (1834F), carbon injection 
system, ESP, dry scrubber, and wet gas 
absorber

DI-ESP/WS add FF; add sodium bicarbonate; increase 
activated carbon, increase NOX reagent

33 120 120-1 Waste Management Resource 
Recovery and Recyding Center

Unitl Anahuac TX L N Secondary chamber, baghouse with virgin 
lime injection, urea injection, and activated 
carbon iniection

DIFF replace DIFF; add caustic, increase activated 
carbon

34 120 120-2 Waste Management Resource 
Recovery and Recycling Center

Unit 2 Anahuac TX L N Secondary chamber, baghouse with virgin 
lime injection, urea injection, and activated 
carbon injection

DIFF replace DIFF; add lime; increase activated carbon

35 125 125 East Carolina University, Health 
Sciences Campus, HSC Utility Plant

Greenville NC L N Secondary chamber (1985F), rotary atomizing 
wet scrubber (with NaOH scrubbing medium), 
carbon bed adsorber, HEPA filtering system, 
and heat recovery system

HEPA/CA/
WS

increase activated carbon; add SNCR

36 130 130 Department of Veterans Affairs 
Medical Center

Miami FL L E Secondary chamber (1800F, 1 sec), venturi 
scrubber, and packed tower absorber

WS add DIFF; add caustic; add ACI; add SNCR

37 13 13 University of Maryland at Baltimore, 
Environmental Health and Safety 
Facility

Baltimore MD M E Secondary chamber (1832F) and venturi 
caustic scrubber with packed-bed scrubber

WS improve FF performance; increase activated 
carbon, add SNCR

38 16 16 Johns Hopkins Medical Institute, 
Department of Health, Safety, and 
Environment

Baltimore MD M E Secondary chamber (1800F) and venturi wet 
scrubber followed by saturation chamber and 
mist eliminator

WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

39 18 18 Franklin Square Hospital Center Baltimore MD M E Secondary chamber (1800F) and venturi 
scrubber followed by quench chamber and 
mist eliminator

WS secondary chamber retrofit; improve FF 
performance; add caustic; increase activated 
carbon; add SNCR
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40 21 21 Washington County Hospital Hagerstown MD M E Secondary chamber and venturi caustic 
scrubber

ws secondary chamber retrofit (in place of adding 
natural gas); improve FF performance; add 
caustic; increase activated carbon; add SNCR

41 25 25 Holy Spirit Hospital Camp Hill PA M E Secondary chamber (1800F) and venturi 
scrubber with preguench and NaOH injection

ws add natural gas, improve FF performance, add 
caustic; increase activated carbon; add SNCR

42 30 30 Riddle Memorial Hospital Media PA M E Secondary chamber (1800F, 2 sec), caustic 
packed tower scrubber, and high pressure 
venturi, with activated carbon injection

ws improve FF performance; increase activated 
carbon; add SNCR

43 34 34 Pennsylvania State University,
Animal Diagnostic Lab Incinerator

State College PA M E Secondary chamber (1900F) and rotary 
atomizing wet scrubber with demister

ws add natural gas; improve FF performance; add 
SNCR

44 38 38 Wilkes-Barre General Hospital Wilkes-Barre PA M N Secondary/tertiary chambers (1800F, 2.85 
sec) and dry scrubber/baghouse with lime and 
activated carbon injection

DIFF add natural gas; add lime; increase activated 
carbon; add SNCR

45 41 41 Thomas Memonal Hospital South Charleston WV M E Secondary chamber (1800F) and venturi 
packed tower wet scrubber with caustic 
injection

WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

46 47 47 Malcolm Randall Veterans Affairs 
Medical Center

Gainesville FL M E Secondary chamber (1800F, 1 sec) and wet 
scrubber with caustic soda injection

ws add natural gas; improve FF performance, add 
caustic; increase activated carbon; add SNCR

47 63 63 St, Jude Children's Research
Hospital

Memphis TN M E Secondary chamber (1528F) and baghouse 
with sodium bicarbonate and carbon injection

DIFF add caustic; increase activated carbon; add SNCR

48 81 81 South Bend Medical Foundation South Bend IN M E Secondary chamber and wet scrubber WS add natural gas; improve FF performance; add 
caustic; increase activated carbon; add SNCR

49 82 82 Good Samaritan Hospital Vincennes IN M E Secondary chamber and multi-chamber spray 
scrubber

WS add natural gas; increase scrubber hp, add 
caustic; increase activated carbon; add SNCR

50 88 88 Medina General Hospital Medina OH M E Secondary chamber (1800F, 1 sec) and wet 
scrubber

WS add natural gas; improve FF performance; add 
caustic; increase activated carbon; add SNCR

51 95 95 St. Joseph's Hospital Marshfield Wl M E Secondary chamber (1800F), quench tower, 
and baghouse with lime/carbon injection

DIFF add natural gas; add lime; increase activated 
carbon; add SNCR

52 108 108-1 Rocky Mountain Laboratories, 
National Institute of Allergy and 
Infectious Diseases

Unit 1 Hamilton MT M E Secondary chamber and wet scrubber WS add natural gas; improve FF performance; add 
SNCR

53 111 111 ! Wyoming Medical Center Casper WY M E Secondary chamber and wet scrubber WS add natural gas; improve FF performance; add 
caustic; increase activated carbon; add SNCR

54 86 86 Fairfield Medical Center Lancaster OH S E Secondary chamber (1800F, 1 sec) and wet 
scrubber

WS add natural gas; add DIFF and ACI; add caustic; 
add SNCR

55 129 129 Centers for Disease Control and 
Prevention-Chfton, Building 18

Unit 3 Atlanta GA S N Secondary chamber (1800F, 1.68 sec) and 
rotary atomizing wet scrubber

WS add natural gas; add DIFF; add caustic; add
SNCR

56 115 115 Kona Community Hospital Kealakekua HI SR E Secondary chamber (1900F, 2 sec), no APCD cc add DIFF and ACI; add packed-bed scrubber; add 
SNCR

rsssm®'.

Yukon-Kuskokwim Delta Regional 
Hospital

Bethel AK SR E Secondary chamber, no APCD cc improve FF performance; add packed-bed 
scrubber; increase activated carbon; add SNCR

----- :------------
■!

•: Si" J..1
Total small m ■ ■ Y.^\ ,, ■'■•jV'' 'Rf-w: •'V-Vr"' v "TE'ii
Total small rural.. <•
Total nationwide ^

7. ------:______________

BTF subtotals 
BTF total



Table 25. Nationwide Beyond-the-Floor Cost Effe

n*:
FACID UNHID

Unit
number

APCD cede with 
M ACT floor and 
"HT^controla'

BTF particulate control-PM, Pb, Cd 
' (amission control and monitoring)

BTF acid gas control-HCI, S02 
(amission control and monitoring)

• 't . .BTF activated carbon control-fig, CDD/CDF 
(emission control and monitoring)

Cost'tt/yr)'

^mission
reduction
*"(16 W

Unit average 
cost

offectlvonoss
(Sf'lon) Cost($/yrj

Emission
redaction
S-obM::

Unit average

'l
effectiveness
^(wspr"'

-•■■■
Cost (*/yrJ

redyejilor; Unit average cost 
effectiveness' [$/tonl

i 1 1 Bristol-Myers Squibb Co. DIFF/WS $3,547 0.5 $14,285,015 $23 219 ■■ >\w> $0 0

2 5 5 Merck & Company, Inc. DIFF/WS $637,357 2.1 $619,032,642 $38,372 264 $290,501 $78,207 0.3 *589,984,109

3 15 15-1 Curtis Bay Energy Unitl DIFF/WS $2,403,192 481 $9,999,048 $383 13,915 *55 $294,883 15 *38,964,310

4 15 15-2 Curtis Bay Energy Unit 2 DIFF/WS $2,653,081 8.2 $648,927,014 
■ ■ .■

$422 15,221 *56
-..s*

$325,545 17 *36.964.310

5 20 20-1 Fort Detnck Units DIFF/WS $5,216 0.5 $19,915,920 $33 38 *1.766

.........•"

$25,806 0.02 12,248,362,898

6 20 20-2 Fort Detrick Unite DIFF/WS $4,967 0.5 *20.157,737 $32 36 *1.782 $24,574 0.07 *662,193,447

7 29 29 Hamot Medical Center DIFF/WS $321,097 0.2 $3,125,577,536 $51 141 *723 $39,400 0.08 $1,011,884,334

8 36 36-1 Merck & Company, Inc. Unit 2 DIFF $11,266 0.02 *1,125,793,877 $0 0

lifililM!
$73,701 0.03 *4,956,095.969

9 36 36-2 Merck & Company, Inc. Units DIFF $704,471 2.2 .. $643,644,132 $42,413 24? ■ *351,195 $114,307 2.2 *101,881,826

10 40 40 Charleston Area Medical Center, 
General Flospital

DIFF/WS $375,101 0.1 $6,492,409,773 $60 49 *2,449 $46,027 0.06 . *1.583,102.118

11 42 42 Stericycle, Inc. DIFF/WS $592,923 9.2 *129,027,239 $97 318 *608 $74,605 2.5 *60,025,587

12 43 43 Boca Raton Community Hospital DIFF/WS $4,471 377 *23,701 $29 217 $22,118 0.7 *61,634,399

13 44 44 Bethesda Memorial Hospital DIFF/WS $9,763 191 *102,501 $63 385 *325 $48,302 0.9 $'113,563,563

14 46 46 Holy Cross Hospital DIFF/WS $7,270 198 *73,325 $0 0
*■■■ ft'

$35,966 0.6 *114,842,178

15 48 48 Memorial Regional Hospital DIFF/WS $9,830 342 . *57,544 $63 360 *351 $48,629 0.2 (467.338,357

16 51 51 Lakeland Regional Medical Center DIFF $288,319 2.9 . *197,040.892 $17,358 86 ' *402,441 $35,378 0.09 *798,772,321

17 54 54 Bayfront Medical Center DIFF/WS $6,235 1 4 *8,795,112 $0 0 $0 0
...

18 55 55 St. Joseph's Hospital DIFF/WS $7,203 3.7 *3,854,365 $46 292 *317 $35,634 0.6 *118,226,568

19 59 59-1 Stericycle, Inc. Unitl DIFF/WS $8,611 5.6 $3,082,226 $55 372 ■■■-■ *297 $42,601 2.1 *40,522,883
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No.

£3

FACID

illi

UNHID

.
•' *• ; FMlIIty

sSilit
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mini bar

lil'-:.':.;, - . V** ;'
■

ApebcSIill

mac? floor and 
BTF controls

: STF partlo 
^rnhslon

utate centre 
control anc

Emission
reduction

mm
effectiveness

Unit average 
Emlsslori . «»»t 
redueflon effectiveness 

Cost ($/yr) (Ib/yr) {mm)

BTPactfvated carbon contrdl-Hg. CDD/CDF

reduction Unit average cost 
Cost ($?yr) (Ib/yr) * effectiveness ($/ton)

20 59 59-2 Stericycle, Inc. Unit 2 DIFF/WS $8,429 622 $27,092 $54 362 :';p|;p$290 $41,703 2.i

21 60 60-1 BMWNC, Inc. Unit 1 DIFF/WS $586,769 0.6 $93 2,077 $90 $7!,999 3.2 ^tdS-$45.653.4C2

22 65 65-1 Stericycle, Inc. Unitl DIFF/WS $7,111 268 r iii|jjp $46 277
. i;-' ;• ■

$35,-ISO 1.6

23 65 65-2 Stencycle, Inc. Unit 2 DIFF/WS $6,724 161
?> X':

$43 259
$33,266 IS^T/SSlitlMO^IO

24 71 71 Loyola University Medical Center DIFF/WS $7,589 359 $42,232 $0 0 $37,543 1.1 $70,915,0.45
laiiilia'. ..

25 77 77 Parkview Hospital DIFF/WS $5,953 580 $38 266 pip $287 $38,943 o.4

26 84 84 Mayo Clinic, Waste Management 
Facility

DIFF/WS $14,021 1052 ■ $26,850 $90 242 $742 $69,367 2 5 $54,550,034

27 87 87 MedCentral Health System,
Mansfield Hospital

DIFF/WS $198,913 1.0 $398,756,326 $32 443 ipp!?$147
llliilf

$25,028 0.2 plf&$23|^27,345

28 94 94 Stericycle, Inc. DIFF/WS $5,889 3.3 $3^596,374 $38 238 ■IpKiiS.flSIT $29,135 1.4 . . ■■ ■ ■ $43*065.817
P::.-, 'iC:

29 98 98-1 University of Texas Medical Branch DIFF/WS $9,758 625 $31,240 $0 0 $48,274 1.5 *,^.. $83,887,428

30 106 106 Stericycle, Inc, DIFF/WS $7,726 81 pi*:. $191J74
$50 338 '■■■ '‘\ $2?3

3:38,221 2'°

31 109

i

109 Healthcare Environmental Services 
Inc.

DIFF/WS $388,529 0.6 $1,289,043,061 $62 478 iPp.JBSO $47,674 0.5
. " -*.• ,.1 ,

32 110 110 Stericycle, Inc. DIFF-ESP/WS $421,177 5.5 T26 $128,318 722 $355,374 $66,976 2.9 ^^^$46i6»,653

■ )■■■■■■■ ■' ■■ ■.

33 120 120-1 Waste Management Resource 
Recovery and Recycling Center

Unit 1 DIFF/WS $870,308 5.7 $305.951.767 $139 471 $588 $106,791 3.5 ^y?p$81y«p544

34 120 120-2 Waste Management Resource 
Recovery and Recycling Center

Unit 2 DIFF $783,307 902 1,1 $1,735,930 $47,159 57 $1,648,654 $96,H5 1.1 $187,667,135

35 125 125 East Carolina University, Health 
Sciences Campus, HSC Utility Plant

HEPA/CA/WS $0 0

•'^X1:

$0 0 “

■
lijiSaaiil

•S'.

$33,258 0.002

36 130 130 Department of Veterans Affairs 
Medical Center

DIFF/WS $566,193 691 .||j|$1.e38.596
$89 1.563Mltei^it14 $95,210 0'4BiJi^i|p

37 13 13 University of Maryland at Baltimore, 
Environmental Health and Safety 
Facility

DIFF/WS $9,429 76 a&y$24IMm $o o ilSifij|||i|:-

. . . . . . . . . . . . . . . .

$8,997 0.2 '^^14(02^4

38 16 16 Johns Hopkins Medical Institute, 
Department of Health, Safety, and 
Environment

DIFF/WS $9,036 230 tf. $78,707 $8 31 ggfljf $502 $6,706 0.004 $3,131,460,592

39 18 18 Franklin Square Hospital Center DIFF/WS $14,344 1,460 $12 466 pagjfcjWS $10,644 2.3E-05 p;$922,05p,178,169
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Unit average 

cost
■afftfea* Mwn rt it * ta

' Emission
- 6 nit average coat 

efToetlvenas’s (S/ton)No. FACID UNITID Facility namo .
-unu ■

"TtViHiDVr BTF eontrote Cost<$/yr)
luuuiaiign
' db/yr)

UlTVCilVWInlvw
($fton) • ■ Coat ($/yr) (lb/yr)'

wiivvinfuiiuvw
(Sfton) Cost ($/yr)

. rvuubiiun
■ (lb/yr)

40 21 21 Washington County Hospital DIFF/WS $8,768 398 144,008 $8 89 $170j $6,507 6.5E-06 $1,997,775,388,033
L-Sk-i

:*t......

41 25 25 Holy Spirit Hospital DIFF/WS $8,141 399 $40,819 $7 134 $6,041 9.6E-06 $1,264,312,211,850

42 30 30 Riddle Memorial Hospital DIFF/WS $8,271 1261 $131,415 $0 0 $6,138 0.1 $89,392,193

43 34 34 Pennsylvania State University,
Animal Diagnostic Lab Incinerator

FF/WS $10,124 1951 $103,981 $0 0
................ '

$0 0 !

44 38 38 Wilkes-Barre General Hospital DIFF $0 01

!

..X'JT $646 33 $5519? $7,321 0.2 $73,474,335

45 41 41 Thomas Memorial Hospital DIFF/WS $7,299 286 $6 29 $433 $5,416 0.3 $42,371,422

46 47 47 Malcolm Randall Veterans Affairs 
Medical Center

DIFF/WS $7,866 182 $86,368 $7 29 $477 $5,838 0.2 $71,264,235

47 63 63 St. Jude Children's Research
Hospital

DIFF/WS $0 0 $10 11 Rfil $8,279 0.001 S16.776.300.366

48 81 81 South Bend Medical Foundation DIFF/WS $11,116 84 $263,782 $10 120 $8,249 0.4 . $43/457,101

49 82 82 Good Samaritan Hospital WS
I

$3,193 124 $51,442 $6 66 $169 $4,798 5.0E-06 $1,937,236,737,971

50 88 88 Medina General Hospital DIFF/WS $5,516 313 $35,233 $5 69 $138 $4,093 0.05 $171/423,984

51 95 95 St. Joseph’s Hospital DIFF $0 0 $511 9.9 $5,799 3.3E-06 $3,551,B00,|j86,2B0

52 108 108-1 Rocky Mountain Laboratories, 
National Institute of Allergy and 
Infectious Diseases

Unit 1 FF/WS $8,561 201 $85,151 $0 0 Syr:

■

$0 0

53 111 111 Wyoming Medical Center DIFF/WS $7,196 0.02 $806,811,779 $6 5.4 ^ $2,321 $5,340 0.1 . $94,994,015

54 86 86 Fairfield Medical Center DIFF/WS $252,897 200 $2,528,627 $6 110
■ ' >•:.</.. .

$20,402 0.2 $240,310,500

55 129 129 Centers for Disease Control and 
Prevention-Clifton, Building 18

Unit 3 DIFF/WS $167,609 0.4 $781,181,288 $4 38 $211 $0 0

56 115 115 Kona Community Hospital DIFF/WS $197,319 0.08 $5,143,768,345 $64,029 161 ,$796,789 $7,466 5.0E-05 . $300,311,872,737

57 116 116 Yukon-Kuskokwim Delta Regional 
Hospital

DIFF/WS $1,202 0.07 $35,152,603 $53,268 436 $244,261
.

$1,487 0.0004 $8,361,204,805

Total TfrafllBP

Total small
Totalsmatlrura
Toiffcbowidi

I .i*
ys#? * 1 i*4"1 4

b#? KSSEiSJPiilfcLfS

r-; '■''T
BWf?FTTB;TlRiiSWtir\1
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Kev:
BTF subtotals 
BTF total



Table 25. Nationwide Beyond-the-Floor Cost Effe

ggf!ss
FACID

*
UNITID

.: Unit ' 

number

SiBTFco

(emission

i
f11ll BTF NOX control (em 

jnd monlto
total BTF (emission control, monitoring, 

testing, recordkeeping and reporting)

FYh/1l irtlAfl ' 1
PWFfir

Unit average 
cost

Afforttuftnoca

(sfton)

111181-1

* ; 
Cost (i/yr)

reduction
illiwp Cost ($/yr)

.1.. I,’.,;,. ,.
Emission
reduction

(lb/yr)

Unit sverugo 
cost offcctlvo- 
"hese($/ton)

1

2

3

4

1

5

15

15

1

5

15-1

15-2

Bristol-Myers Squibb Co.

Merck & Company, Inc.

Curtis Bay Energy

Curtis Bay Energy

Unit 1

Unit 2

$0

$0

$0

$0

0

0

0

0

kM

t 
1 

II

$31,090

$127,830

$12,714

$14,035

1,023

8,604

12,108

13,244

fcsg-$«>-783

$29,712

$34,660

$883,303

$2,711,171

$2,993,085

1,24

8,871

26,519

28,4<

5 20 20-1 Fort Detrick Umt5 $0 0 $44,258 1,182
■f' ■:;?

$74,888 $75,314 1,2:

6 20 20-2 Fort Detrick unite $0 0 $42,292 1,115 $71,865 1,152

7 29 29 Hamot Medical Center $0 0

--

$65,938 57 71*^8 $428,809 1f4Cl

8 36 36-1 Merck & Company, Inc. Unit 2 $0 0 $91,989 941 ; $195,607 $179,583 941

PpP • :/X.

9 36 36-2 Merck & Company, Inc. Umt5 $0 0 $140,964 9,822 $28,705 $1,004,477 10,0(

m|
10 40 40 Charleston Area Medical Center, 

General Hospital
$o: 0 $76,507 1,103 $499,536 1,1! .

11 42 42 Stericycle, Inc. $0 0 $122,085 5,158 $789,710 5,41

12 43 43 Boca Raton Community Hospital

j

$0, 0 $38,375 6,761 $1M53
.. •,,-. 1

$64,992 7,351,

13 44 44 Bethesda Memorial Hospital $0,

1
0 $80,135 3,646 $138,262 4,2:

mmm
14 46 46 Holy Cross Hospital $0 0 $60,461 1,981 $61,029 $103,698 2,11 ii|I^
15 48 48 Memorial Regional Hospital $0 0 $80,657 1,701 K§?s $139,179 2,41 I-' l-X-f; t;j

16 51 51 Lakeland Regional Medical Center $0 0 $59,524 4,057 $402,116 4,146

17 54 54 Bayfront Medical Center $0 0 $52,299 638; $58,534 639

18 55 55 St. Joseph's Hospital $0 0 $59,931 6,517;m $102,814 6,817

19

I

59 59-1 Stericycle, Inc. Unit 1 $0 0Bl
$71,044 11,594 m $122,312 11,974



Table 25. Nationwide J-the-Floor Cost Effe

-No,/ _

|
UNtTIO

fJ|S^p^PP

Silt Facility hams' * .

iHili

Unit
number.

BTFco
(emission

mbustlon control-CO 
control and monitoring)

ETF NOX

*

control (emission control 
md monitoring).

Total BTF (emission control, monitoring, 
testing, recordkeeping and reporting)

- ; ■.

costWyr)

Emission
reduction

(IWyr)

Unit average 
cost

effectiveness 
. (Mon)

Cwtil/yr)

Emission
reduction
fcflill

Unit average 
cost

effectiveness 
. ,<Mon) ■■

■f v
Emission
reduction

(Ib/yr)

Unit average 
cost effective- 
•'‘nesVjMonj

20 59 59-2 Stericyde, Inc. Unit 2 $0 0 pliBlIill $69,610 11,292 ■ *12,329 $119,797 12,279

21 60 60-1 BMWNC, Inc. Unitl $0 0 "■■■ H $117,9301 11,070 *21.306 $776,792 13,151

22 65 65-1 Stericyde, Inc. Unit 1 $0 0 $59,2081 8,620 *13,737 $101,545 9,166

23

24

25

26

27

65

71

77

84

87

65-2

71

77

84

87

Stericyde, Inc.

Loyola University Medical Center

Parkview Hospital

Mayo Clinic, Waste Management 
Facility
MedCentral Health System,
Mansfield Hospital

Unit 2 $0

$0

$0

$0

$0

0

0

0

0

0

H

•SMiill

7; ' -

$56,1561

$62,9761

$50,068

$2,991

$43,017

8,064

4,989

8,303

2,040

2,090

*13,927

925 245

*12,060

.*41,157
;V:.:

$96,190

$108,107

$95,002

$86,469

$266,990

8,486

5,350

9,150

3,337

2,535

•«..

28 94 94 Stericyde, Inc. $0 0 $49,567 7,424 *13,354 $84,630 7,666

29 98 98-1 University of Texas Medical Branch $0 0 $80,090 5,687 _*28,168 $138,122 6,313
t .#:#!,-■ . ^

30 106 106 Stericyde, Inc. $0 0 $64,058 10,546 $110,054 10,967

31 109 109 Healthcare Environmental Services 
Inc.

$0 0 IllllWS $2,055 416

i". 1

$438,321 89-

£
32 110 110 Stericyde, Inc. $0 0

pwEBlJ;
$2,888 2,969 $619,359 3,700

fvJrjsvt
33 120 120-1 Waste Management Resource 

Recovery and Recycling Center
Unit 1 $0 0 1! ' 1

' jf'rj

$0 0 $979,080 480
I-'

34 120 120-2 Waste Management Resource 
Recovery and Recycling Center

Unit 2 $0 0 $0 0 $928,424 961

fe..-.. q:
35 125 125 East Carolina University, Health 

Sciences Campus, HSC Utility Plant
$0 0

mKSBm'H . ■:

$56,142 380 *295,299 $92,026 380

36 130 130 Department of Veterans Affairs 
Medical Center

$0 0ilsillf $112,142 6,028 mmM $774,419 8,283

37 13 13 University of Maryland at Baltimore, 
Environmental Health and Safety 
Facility

$0 0 - $48,591 543 *179,010 $65,786 619

; ■ ■ M
38 16 16 Johns Hopkins Medical Institute, 

Department of Health, Safety, and 
Environment

$0 34 $46'696 316 . *295,190 $63,470 611

39 18 18 Franklin Square Hospital Center $45,142 259
: ^

$72,302 2,115 $143,212 4,300

.. ..
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Unit

fejasiiaB
(emission

mbussan© 
control anr
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^tFlntaverage

effectiveness
($/ton) Cost
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reduction

(lb/yr)

■

(Won)

" ■ '

Cost (*/yr)

Emission
reduction

iSSIt:?

ISiSiiK*^

cost effective-

40 21 21 Washington County Hospital $22,980 68 *873,879

.... .....

$45,404 1,161 *78:'.241 $83,667 1,717

------------------------------------------------ !

41 25 25 Holy Spirit Hospital $4,285 2.2 *3,945,179 $42,377 1,741 $60,852 2,276
■‘■ids#*- -i

42 30 30 Riddle Memorial Hospital $0 0 $43,003 1,567 $54,884 $58,179 1,693

43 34 34 Pennsylvania State University,
Animal Diagnostic Lab Incinerator

$5,329 2.4 *4,421,572 $51,944 494 $67,397 6!
SIM

44 38 38 Wilkes-Barre General Hospital $5,193 8.2 $50,699 1,823 *56,624 $66,182 1,864

45 41 41 Thomas Memorial Hospital $0 0 $38,313 542 ; *141,255 $52,059

46 47
I

47 Malcolm Randall Veterans Affairs 
Medical Center

$4,141 41 *204,094 $41,053 1,463 $59,929 1,715 ... . .vy+rfX’ft

47 63 63 St. Jude Children's Research
Hospital

$o; 0 $56,927 804 ■ *141,574 $67,265 815

48 81 81 South Bend Medical Foundation $5,852 4.9 *2,380.764
-: w - , *» V • 5

$56,731'

i

207 *548,358 $81,958 416|o
49 82 82 Good Samaritan Hospital $3,403 1.5 *4,608,226 $34,293 858 $45,693 1,01

50 88 88 Medina General Hospital $2,903 53 *109,604 $29,711 902 *65,908 $42,228 1,337 ,?'1,

51 95 95 St. Joseph's Hospital $4,113 2.7 *3,067,117 $40,799 487
*167,5§l

$53,544 500

52 108 108-1 Rocky Mountain Laboratories, 
National Institute of Allergy and 
Infectious Diseases

Unit 1 $4,506 1.5 $44,402 894 (99,317 $58,494 1,097

............
53 111 111 Wyoming Medical Center $3,788 8.6 *880,941 $37,818 703 $55,173 71/

54 86 86 Fairfield Medical Center $5,515 11 $30,983 1,431
PIBliHBSW

$311,613 1,71 .

55 129 129 Centers for Disease Control and 
Prevention-Clifton, Building 18

Unit 3 $3,599 80 V|nfl89^f

■ ■' ■:'
$21,296 489 EMttmkMt $194,830 61 '

56 115 115 Kona Community Hospital $0 0 :;V; $29,703 46 i|.|1j2|7,p $302,157 21

57 116 116 Yukon-Kuskokwim Delta Regional 
Hospital

$0 0 $24,837 48 $83,721 41 '

ITotal large I X - ' .....flPtWjv
ig

BHBF1 ^
-an KUXllI UCXEE ■■rmnsa Bmiif

raaEMHiiJi i
E
33
13

gpl|
tpi

m
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Key:
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Table 26. Nationwide MACT Floor + Beyond-the-F
.
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No. FACID UNIT1D
' -v'- *V’ ’ * J

Faculty name
Unit

numbor city State Calory
New/

\........... ... description : ^ ^ _ AP.CD.code . BaywtettMlooroortniiial

1 1 1 Bristol-Myers Squibb Co. Wallingford CT L E Secondary chamber (1800F) and baghouse FF improve FF performance; add caustic; add SNCR

2 5 5 Merck & Company, Inc. Rahway NJ L E Secondary chamber (1500F, 1 sec), partial 
quench, dry acid gas sembber with dry lime 
injection, and baqhouse

DIFF replace DIFF; add lime, increase activated carbon; 
add SNCR

3 15 15-1 Curtis Bay Energy Unit 1 Baltimore MD L E Secondary chamber, dry scrubber, and 
baqhouse with activated carbon injection

DIFF replace DIFF; add caustic; increase activated 
carbon; increase NOX reagent

4 15 15-2 Curtis Bay Energy Unit 2 Baltimore MD L E Secondary chamber, dry scrubber, and 
baghouse with activated carbon injection

DIFF replace DIFF; add caustic; increase activated 
carbon; increase NOX reagent

5 20 20-1 Fort Detnck Units Fort Detrick MD L E Secondary chamber and rotary atomizing wet 
scrubber

WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

6 20 20-2 Fort Detrick Unite Fort Detnck MD L E Secondary chamber and rotary atomizing wet 
scrubber

WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

7 29 29 Hamot Medical Center Erie PA L E Secondary chamber (2000F, 2 sec), lime 
injection system, powdered activated carbon 
injection system, baghouse, and vertical 
upflow two-stage multi-microventuri scrubber 
system

DIFF/WS replace DIFF; add caustic; increase activated 
carbon; add SNCR

8 36 36-1 Merck & Company, Inc. Unit 2 West Point (Upper 
Gwynedd Township)

PA L E Secondary/tertiary chamber (2000F, 2 sec), 
water quench followed by sodium bicarbonate 
injection system with dry reaction chamber 
and pulse-jet baqhouse

DIFF improve FF performance; add ACI; add SNCR

9 36 36-2 Merck & Company, Inc. Units West Point (Upper 
Gwynedd Township)

PA L E Secondary chamber (1800F, 2.2 sec), water 
quench followed by sodium bicarbonate 
injection system and pulse-jet baghouse

DIFF replace DIFF; add lime; add ACI; add SNCR

10 40 40 Charteston Area Medical Center, 
General Hospital

Charleston WV L E Secondary chamber (1800F, 2 sec), dry 
injection/baghouse scrubber system with 
activated carbon

DIFF replace DIFF; add caustic; increase activated 
carbon; add SNCR

11 42 42 Stericycle, Inc. Apopka FL L E Secondary chamber (1800, 1 sec), dry 
scrubbing system with quench chamber, 
passive absorber, lime and carbon injection, 
and baqhouse.

DIFF replace FF (in place of improving FF 
performance); add caustic; increase activated 
carbon; add SNCR (in place of minor adjustment 
of system)

12 43 43 Boca Raton Community Hospital Boca Raton FL L E Secondary chamber (1800F, 1 sec) and rotary 
atomizing wet scrubber system with caustic 
soda injection

WS improve FF performance, add caustic; increase 
activated carbon; add SNCR

13 44 44 Bethesda Memorial Hospital Boynton Beach FL L E Secondary chamber (1800F, 2 sec) and rotary 
atomizing scrubber with mist eliminator

WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

14 46 46 Holy Cross Hospital Fort Lauderdale FL L E Secondary chamber (1800F, 1 sec) and 
venturi scrubber with packed bed absorption 
unit using dilute NaOH

WS improve FF performance; increase activated 
carbon; add SNCR

15 48 48 Memorial Regional Hospital Hollywood FL L E Secondary chamber (1800F, 1 sec), packed 
column gas sembber, and wet ESP

WS/WESP improve FF performance; add caustic; increase 
activated carbon; add SNCR (in place of minor 
adjustment of system)

16 51 51 Lakeland Regional Medical Center Lakeland FL L E Secondary chamber (1800F, 1 sec), lime 
injection system, and baqhouse

DIFF replace DIFF; add lime; increase activated carbon; 
add SNCR

17 54 54 Bayfront Medical Center St. Petersburg FL L E Secondary chamber (1800F, 1 sec) and flux 
force/condensation collision scrubber system 
using dilute NaOH

WS improve FF performance; add SNCR

18 55 55 St. Joseph's Hospital Tampa FL L E Secondary chamber (1800F, 1 sec), lime 
injection, baqhouse, and venturi scrubber

DIFF/WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

19 59 59-1 Stericycle, Inc. Unit 1 Haw River NC L E Secondary chamber (1800F, 1 sec), rapid gas 
quench system, wet sembber system 
consisting of a packed bed absorber and 
venturi sembber, and demister.

WS improve FF performance, add caustic; increase 
activated carbon; add SNCR



Table 26. Nationwide MACT Floor + Beyond-the-Floor Cost Effectiveness for Existing Sources
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20 59 59-2 Stericycle, Inc. Unit 2 Haw River NC L E Secondary chamber (1800F, 1 sec), rapid gas 
quench system, wet scrubber system 
consisting of a packed bed absorber and 
venturi scrubber, and demister.

WS improve FF performance, add caustic; increase 
activated carbon; add SNCR

21 60 60-1 BMWNC, Inc. Unit 1 Matthews NC L E Secondary chamber (1641F), dry scrubber 
with lime and activated carbon injection, and 
baghouse

DIFF replace DIFF; add caustic; increase activated 
carbon, add SNCR

22 65 65-1 Stericycle, Inc. Unit 1 Clinton IL L E Secondary chamber (1800F), venturi 
scrubber, and condensing absorber

WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

23 65 65-2 Stericycle, Inc. Unit 2 Clinton IL L E Secondary chamber (1800F), venturi 
scrubber, and condensing absorber

WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

24 71 71 Loyola University Medical Center Maywood IL L E Two secondary chambers (1600F), twin rotary 
atomizer scrubber using 50% caustic solution, 
and two demister pads

WS improve FF performance; increase activated 
carbon; add SNCR

25 77 77 Parkview Hospital Fort Wayne IN L Secondary chamber and wet scrubber WS improve FF performance; add caustic; add ACI, 
add SNCR

26 84 84 Mayo Clinic, Waste Management 
Facility

Rochester MN L E Secondary chamber (1800F, 1 sec) and 
baghouse with lime and carbon miection

DIFF improve FF performance; add caustic; increase 
activated carbon; increase NOX reagent

27 87 87 MedCentral Health System,
Mansfield Hospital

Mansfield OH L E Secondary chamber (1800F, 2 sec) and 
baghouse with lime and carbon injection 
system

DIFF replace DIFF (in place of improving FF 
performance); add caustic; increase activated 
carbon; add SNCR

28 94 94 Stericycle, Inc. Warren OH L E Secondary chamber (1800F, 2 sec), wet 
scrubber

WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

29 98 98-1 University of Texas Medical Branch Galveston TX L E Secondary chamber, packed tower, and 
venturi scrubber with activated carbon 
injection

WS improve FF performance; increase activated 
carbon; add SNCR

30 106 106 Stericycle, Inc. Kansas City KS L E Secondary chamber (1800F, 2 sec), wet 
scrubber

WS improve FF performance, add caustic; increase 
activated carbon; add SNCR

31 109 109 Healthcare Environmental Services 
Inc.

Fargo ND L E Secondary chamber (1800F) and dry 
scrubber/baghouse system with lime and 
carbon injection

DIFF replace DIFF; add caustic; increase activated 
carbon; increase NOX reagent

32 110 110 Stericycle, Inc. North Salt Lake UT L E Secondary chamber (1834F), carbon injection 
system, ESP, dry scrubber, and wet gas 
absorber

DI-ESP/WS add FF; add sodium bicarbonate; increase 
activated carbon; increase NOX reagent

33 120 120-1 Waste Management Resource 
Recovery and Recycling Center

Unit 1 Anahuac TX L N Secondary chamber, baghouse with virgin 
lime injection, urea injection, and activated 
carbon injection

DIFF replace DIFF; add caustic; increase activated 
carbon

34 120 120-2 Waste Management Resource 
Recovery and Recycling Center

Unit 2 Anahuac TX L N Secondary chamber, baghouse with virgin 
lime injection, urea injection, and activated 
carbon injection

DIFF replace DIFF; add lime; increase activated carbon

35 125 125 East Carolina University, Health 
Sciences Campus, HSC Utility Plant

Greenville NC

j
1
i
1

L N Secondary chamber (1985F), rotary atomizing 
wet scrubber (with NaOH scrubbing medium), 
carbon bed adsorber, HEPA filtering system, 
and heat recovery system

HEPA/CA/
WS

increase activated carbon; add SNCR

36 130 130 Department of Veterans Affairs 
Medical Center

Miami FL L E Secondary chamber (1800F, 1 sec), venturi 
scrubber, and packed tower absorber

WS add DIFF; add caustic; add ACI; add SNCR

37 13 13 University of Maryland at Baltimore, 
Environmental Health and Safety 
Facility

Baltimore MD M E Secondary chamber (1832F) and venturi 
caustic scrubber with packed-bed scrubber

WS 1

1

improve FF performance; increase activated 
carbon; add SNCR

38 16 16 Johns Hopkins Medical Institute, 
Department of Health, Safety, and 
Environment

Baltimore MD M E Secondary chamber (1800F) and venturi wet 
scrubber followed by saturation chamber and 
mist eliminator

WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

39 18 18 Franklin Square Hospital Center Baltimore MD M E Secondary chamber (1800F) and venturi 
scrubber followed by quench chamber and 
mist eliminator

WS secondary chamber retrofit; improve FF 
performance, add caustic; increase activated 
carbon; add SNCR
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40 21 21 Washington County Hospital Hagerstown MD M E Secondary chamber and venturi caustic 
scrubber

ws secondary chamber retrofit (in place of adding 
natural gas); improve FF performance; add 
caustic; increase activated carbon; add SNCR

41 25 25 Holy Spirit Hospital Camp Hill PA M E Secondary chamber (1800F) and venturi 
scrubber with preguench and NaOH injection

ws add natural gas; improve FF performance; add 
caustic; increase activated carbon; add SNCR

42 30 30 Riddle Memorial Hospital Media PA M E Secondary chamber (1800F, 2 sec), caustic 
packed tower scrubber, and high pressure 
venturi, with activated carbon injection

ws improve FF performance; increase activated 
carbon; add SNCR

43 34 34 Pennsylvania State University,
Animal Diagnostic Lab Incinerator

State College PA M E Secondary chamber (1900F) and rotary 
atomizing wet scrubber with demister

ws add natural gas; improve FF performance, add 
SNCR

44 38 38 Wilkes-Barre General Hospital Wilkes-Barre PA M N Secondary/tertiary chambers (1800F, 2.85 
sec) and dry scrubber/baghouse with lime and 
activated carbon injection

DIFF add natural gas; add lime, increase activated 
carbon; add SNCR

45 41 41 Thomas Memorial Hospital South Charleston WV M E Secondary chamber (1800F) and venturi 
packed tower wet scrubber with caustic 
miection

WS improve FF performance; add caustic; increase 
activated carbon; add SNCR

46 47 47 Malcolm Randall Veterans Affairs 
Medical Center

Gainesville FL M E Secondary chamber (1800F, 1 sec) and wet 
scrubber with caustic soda injection

WS add natural gas; improve FF performance; add 
caustic; increase activated carbon; add SNCR

47 63 63 St. Jude Children's Research
Hospital

Memphis TN M E Secondary chamber (1528F) and baghouse 
with sodium bicarbonate and carbon injection

DIFF add caustic; increase activated carbon; add SNCR

48 81 81 South Bend Medical Foundation South Bend IN M E Secondary chamber and wet scrubber WS add natural gas; improve FF performance; add 
caustic; increase activated carbon; add SNCR

49 82 82 Good Samaritan Hospital Vincennes
IN 1 M E Secondary chamber and multi-chamber spray 

scrubber
WS add natural gas; increase scrubber hp, add 

caustic; increase activated carbon; add SNCR
50 88 88 Medina General Hospital Medina OH M E Secondary chamber (1800F, 1 sec) and wet 

scrubber
WS add natural gas; improve FF performance; add 

caustic; increase activated carbon; add SNCR
51 95 95 St. Joseph's Hospital Marshfield Wl M E Secondary chamber (1800F), quench tower, 

and baghouse with lime/carbon injection
DIFF

i
add natural gas; add lime; increase activated 
carbon; add SNCR

52 108 108--1 Rocky Mountain Laboratories, 
National Institute of Allergy and 
Infectious Diseases

Unit 1 Hamilton MT M E Secondary chamber and wet scrubber ws add natural gas; improve FF performance; add 
SNCR

53 111 111 Wyoming Medical Center Casper WY M E Secondary chamber and wet scrubber ws add natural gas; improve FF performance; add 
caustic; increase activated carbon; add SNCR

54 86 86 Fairfield Medical Center Lancaster OH s E Secondary chamber (1800F, 1 sec) and wet 
scrubber

ws add natural gas; add DIFF and ACI; add caustic; 
add SNCR

55 129 129 Centers for Disease Control and 
Prevention-Clifton, Building 18

Unit 3 Atlanta GA S N Secondary chamber {1800F, 1.68 sec) and 
rotary atomizing wet scrubber

ws add natural gas; add DIFF; add caustic; add
SNCR

56 115 115 Kona Community Hospital Kealakekua HI SR E Secondary chamber (1900F, 2 sec), no APCD cc add DIFF and ACI, add packed-bed scrubber; add 
SNCR

57 116 116 Yukon-Kuskokwim Delta Regional 
Hospital

Bethel AK SR E Secondary chamber, no APCD cc improve FF performance, add packed-bed 
scrubber; increase activated carbon; add SNCR

lolal large ... i * * ' ,
fotal medium fi1 -J-'.’''. •• . -1 .
Total small ■ . 1

Tolal small rura ■■ .. - ■ • . ......
Hotatnatlonwlde ? < MJS- *t - .<> • I ■

Kev:
|;>y%/lMACT floor + BTF subtotals 
ESraMACT floor + BTF total



Table 26. Nationwide MACT Floor + Beyond-the- 
--------- i—■! r ■ | ------------ - rv"-------

No. FACID

—r.....

UNITID

' ji. Ttlfiifv?'.:• -f 2^-~

Facliltyname
Unit

number

APCD code 
with MACT 

floor end BTF 
contra!*

MACT floor+BTF parti 
PM, Pb, Cd (emissior 

monitorln

culate control- 
) control and
a)

MACT floor + BTF acid gas control- 
HCI, S02 (emission control and 

rxr monitoring)

MACTflbor + BTF activated carbon control* 
tig, COO/CDF (emission control and 

‘ ' monitoring) -

Cost ($/yr)

Emission

tlWyr)

s Unit average 
cost

' effectiveness 
i$/tonj

Emtsalon 
reduction 

<!b/yr) .

Unit average 
»v.. cost 
effecilvBrtoss 

(I/ton)
¥ j&'UT,

Cost {$fyx$

~ Emission 
'reduction 

(IWyr) „
Unit average coar 

effectiveness ($/ton)

1 1 Bristol-Myers Squibb Co. DIFF/WS $92,252 4.1 ^44,847,110 $52,924 1,669 $63,438 $28,007 0.0004 $158,801,328,768

2 5 5 Merck & Company, Inc. DIFFAWS $637,357 2.1 $38,372 264 $186,424 0.3
\ .■ . :-r^-

3 15 15-1 Curtis Bay Energy Unit 1 DIFF/WS $2,403,192 481
J«S|J^!f48

$726,434 112,906 $12,868 $589,765 157 $7,521,646

4 15 15-2 Curtis Bay Energy Unit 2 DIFF/WS $2,653,081 8.2 SiSiillP $801,430 136,470 ®Sf

- V. '

$651,091 299 "t"¥,;r.$4>358,032

5 20 20-1 Fort Detrick Units DIFF/WS $224,530 1.6 ■^^834,045 $33 38 $1,766 $64,732 0.02 F«i$5,428,010,384

6 20 20-2 Fort Detrick Unite DIFF/WS $214,235 2.1 $32 36 $61,869 0.07 $1,694,293,328

7 29 29 Hamot Medical Center DIFF/WS $321,097 0.2 $3.125 577,Si

te--.

$96,366 538 $39,400 0.08 $1,011,884,334

...

8 36 36-1 Merck 81 Company, Inc. Unit 2 DIFF $11,266 0.02

—

$0 0
- ■¥ ■'■a , 'ffMy-jLti-.*-'.

$73,701 0.03 r $4,956,095s9B9

'■

9 36 36-2 Merck & Company, Inc. Umt5 DIFF $704,471 2.2 $42,413 242

Hm

$114,307 2.2 m-lA} $101,881,826

10 40 40 Charleston Area Medical Center, 
General Hospital

DIFF/WS $375,101 0.1
rjf|»|1409|7ji

$117,773 469 r^502.619 $46,027 0.06 uppEpBoerifa

11 42 42 Stericycle, Inc. DIFF/WS $608,003 11 ,^113,317,733 $187,671 4,680 $149,209 2.5

12 43 43 Boca Raton Community Hospital DIFF/WS $193,722 381 $1,017,427 $29 217 mmt:.y$2Gs $56,165 0.7 $155,651,639

'*s.

13 44 44 Bethesda Memorial Hospital DIFF/WS $412,404 193 $63 385 $325 $116,974 3.7 $62,667,666

14 46 46 Holy Cross Hospital DIFF/WS $309,382 200 $3,100,873 $0 0 $88,326 1.8 $95,894,885

15 48 48 Memorial Regional Hospital DIFF/WS $415,141 346

ti

$63 360 $117,735 0.2 $1,113,612,256

16 51 51 Lakeland Regional Medical Center DIFF $288,319 2.9 $197,040,892 $17,358 86 $402,441 $86,961 0.09 $1,866,867,266

17 54 54 Bayfront Medical Center DIFFAWS $266,638 3.7 $0 0

‘Jpg

$45,592 0.001 - $67,281,353,971

18 55 55 St. Joseph's Hospital DIFF/WS $159,857 7.6 $42,328,347 $87,154 846 .. . $206,006 $87,554 0.6 $287,765,006

19 59 59-1 Stericycle, Inc. Unit 1 DIFF/WS $364,798 29 $55 372 IpS $103,736 4.7 $43,660,121



Table 26. Nationwide MACT Floor + Beyond-the-F
■?*:'< **

vlOT

i.-’Hi •V StfllvS?
iisJiiL'

Srr
APCD cods

-floor and PTF 
controls '

MACT floor + BTFpartI 
PM, Pb. Cd {emlsslor 

momtorln

culata control- 
■ control and 
a)

W AdT floor + BW acid gas control- 

HCI/S02 (emission control and 
monitoring)'

MACT floor + BTF activated carbon control- 
Hg, CDD/CDF (emission control and ' 

monitoring)

i■ ■

fe" ix?
ELall

s: ft.

rn«t IC/ifri -

Emission
redueflon

(Ib/yr)'

Unltaverags 

~ .-cost ■;
ptFactlvonoas'-

‘'(i/torir “ '

;»j,.... .
**-v»

Caatistf)

Emission

■sr
Unit average 

- cost «

’’SST
O.T'V > *

; \ * . -saSjS&js

C6iu*m

**T , * p<4 r .
Vt* Vi

Unit avorago cost 
effectiveness ($.1071)

20 59 59-2 Stericycle, Inc. Unit 2 DIFF.WS $357,291 644 $1,108,932 $54

!

362 $299
■ Jifr:. ..

■ ,

$101,649 14 $14,150,907

21 60 60-1 BMWNC, Inc. Unit 1 DIFF/WS $586,769 0.6 $2,031,350,708 $181,298 8,136 $143,999 11 $26,087,175

22 65 65-1 Stericycle, Inc. Unit 1 DIFF/WS $302,819 283 $2,138,572 $46 277 $86,502 39 $4,411,793

23 65 65-2 Stericycle, Inc. Unit 2 DIFF/WS $286,834 170 $3,369,077 $43 259 $3W $82,057 33 $4,941,228

24 71 71 Loyola University Medical Center DIFF/WS $322,549 369, $1,749,488 $0 0 $91,988 1.1 $170,140,588

25

26

27

28

29

77

84

87

94

98

77

84

87

94

98-1

Parkview Hospital

Mayo Clinic, Waste Management 
Facility
MedCentral Health System,
Mansfield Hospital

Stericycle, Inc.

University of Texas Medical Branch

DIFF/WS

DIFF/WS

DIFF/WS

DIFF/WS

DIFF/WS

$254,956

$311,190

$203,972

$252,332

$412,171

598

2,021

1.1

20

1,458

■ $307,901

■litiiilS

$38

$174,861

$66,415

$38

$0

266

1,641

1,014

238

0

$287

$130,945
$.■ ■

$317

$38,943

$138,735

$50,057

$72,463

$112,109

0.4

6.6

0.2

19

4.3

$181,779,41?

$42,218,167

$473,191,206

. . $7,514,460

$52,731,322

.;. -l. i-, t-J' VK’"-'

30 106 106 Stericycle, Inc. DIFF/WS $328,215 91 $7,188,721 $50 338 $293 $93,563 44wiem31

32

33

34

35

109

110

120

120

125

109

110

120-1

120-2

125

Healthcare Environmental Services 
Inc.

Stericycle, Inc.

Waste Management Resource 
Recovery and Recycling Center

Waste Management Resource 
Recovery and Recycling Center

East Carolina University, Health 
Sciences Campus, HSC Utility Plant

Unit 1

Unit 2

DIFF/WS

DIFF-ESP/WS

DIFF/WS

DIFF

HEPA/CA/WS

$388,529

$421,177

$870,308

$783,307

$0

0.6

5.5

5.7

902'

0

, $1,289,043,061

j $151,959,726

$305,951,787

* $1,735,930

$121,803

$128,318

$266,393

$47,159

$0

3,297

722

1,864

57

0

$285,838

■■■
$1,648,654

$95,349

$133,953

$106,791

$96,115

$33,258

4.0

13

3.5

1.1

0.002

36 130 130 Department of Veterans Affairs 
Medical Center

DIFF/WS $609,236 715 $1,704,825 $177 1,787 $199 $95,210 0.4 $461,313,941

37 13 13 University of Maryland at Baltimore, 
Environmental Health and Safety 
Facility

DIFF/WS $240,998 87 $5,534,512 $0 0 $22,314 0.4 $113,378,513

38 16 16 Johns Hopkins Medical Iristitute, 
Department of Health, Safety, and 
Environment

DIFF/WS $231,196 438 $1,054,670 $8 31

'

$21,450 0.004 $9,851,954,325

••’ "

39 18 18 Franklin Square Hospital Center DIFF/WS $363,584 2,251 ! . $322,975 $109,470 1,575 ...,.$139,035 $33,110 0.006 $11,991,487,009



Table 26. Nationwide MACT Floor + Beyond-the-l
* - , ^ ♦- ' * *- •.*- *- ; ; MACT floor+BTF parti 

PM, Pb, Cd {emlssior 
' monitor^

calatecontrol- 
tconflol and
3)...... ■ - .

MACT floor ♦ BTF acid gas control- 
HC1, S02 (emission control and 

- monltorino) . ''

MACT floor + BTF Ietivated carbon control- 
HB, COD/COF (emlsslbn control and ' 

monltortno) ■

No. FACfO UNITID Facility name
U»tt

number

APCDcode 
with MACT 

floor and BTF 
- controls Cost ($/yr)

Emission
reduction
Wp)

Unit average 
'cost . 

effectiveness
CO*t($/yr}

Emission
reduction

(lb/yr)

Unit average 
coet

effectiveness
(Won) Cost ($/yr)

Emission
reduction

(lb/yr)
Unit a'vorags cost 

effoctivsness (Won)

40 21 21 Washington County Hospital DIFF/WS $224,518 401 $1,119,789 $8 89 $170 $20,862 0.001 $32,144,077.8 S8

41 25 25 Holy Spirit Hospital DIFF/WS $208,869 403 $7 134 $19,484 7.6E-05 $515,809,087,058

42 30 30 Riddle Memorial Hospital DIFF/WS $212,103 129 S'BP?26 $0 0 $18,169 0.1

43 34 34 Pennsylvania State University,
Animal Diagnostic Lab Incinerator

FF/WS $203,143 268 r; *1,515.155 $0 0 $0 0

44 38 38 Wilkes-Barre General Hospital DIFF $0 0 $1,292 80 $32391 $14,643 0.2 $146,556,087

45 41 41 Thomas Memorial Hospital DIFF/WS $187,857 461 > ^:;$si4,73f $6 29 . „ $433 $17,634 1.3 $28,161,320

46 47 47 Malcolm Randall Veterans Affairs DIFF/WS $202,021 185 { r $2,1^3,093 $7 29 $477 $18,881 0.2 $230,441,236
Medical Center

47 63 63 St. Jude Children's Research
Hospital

DIFF/WS $0 0 $90,348 209 $16,559 0.001 $31,163,875,114

48 81 81 South Bend Medical Foundation DIFF/WS $283,084 93
I'y.pe.ose^

$84,839 551 l/'SKyilOOB.OOT1 $26,020 3.6 $14,532,184

49 82 82 Good Samaritan Hospital ws $6,387 124
- .i.-W^96l

$6 66 $169 $15,803 0.0004 $88,488,148,154

50 88 88 Medina General Hospital DIFF/WS $143,384 522
/ :

$5 69 $138 $13,717 0.05 $571,911,377

51 95 95 St. Joseph's Hospital DIFF $0 0 ! • - $511 9.9 $103,414 $11,597 7.0E-06 $3,338,894,789,779

52 108 108-1 Rocky Mountain Laboratories, 
National Institute of Allergy and 
Infectious Diseases

Unit 1 FF/WS $172,427 233 $0 0 $0 0 "

53 111 111 Wyoming Medical Center DIFF/WS $185,296 0.2 $1,562,298,187 $6 5.4 $2,321 $17,408 0.1 9306,551,066

54 86 86 Fairfield Medical Center DIFF/WS $252,897 200
;;^$^|l|,837

$6 110 MM. $20,402 0.2 $249,310,509

55 129 129 Centers for Disease Control and 
Prevention-Chfton, Building 18

Unit 3 DIFF/WS $167,609 0.4 $4 38 $0
I

0

56 j 115 115 Kona Community Hospital DIFF/WS $197,319 0.08 $64,029 161 $796,789 $7,466 5.0E-05 $300,311,872,737

57 116 116 Yukon-Kuskokwim Delta Regional 
Hospital

DIFF/WS $1,202;

____________ i

0.07 $53,268 436 . $244,269 $170,056 0.3

r m

Total liirge - ' ■ ■
MnifflSMM.M mmmr fe*286,5121/J''y"2.877lSa«$11T.7041saaS$gfi58i-^^»-S^I $268,523,252.3141Sglite ;fes$42ois06 ysfiisa^l

$198:521 $2/589,460,474 i»7.297 y.A'597 $520,529 0.3 $150,764284,501
$20,830,397 Si;i<t;?S8 ^1482.181v233 $3*558/685 283,458 $160253 «li»TS - ' $85,268,484,477

Key:
fev. •-■■■I MACT floor + BTF subtotals 
Mill MACT floor + BTF total



Table 26. Nationwide MACT Floor + Beyond-the-
'

.

No.

: •

FACID UNHID
Unit

number

MACT.floor* BTFI 
control-CO (emlsslo 

monltorln

:ombustion 
n control and 
0)

. MACT, floor ♦ BJFNOX control 
(omission control'and monitoring)

Total MACT floor + BTF (emission.

:r control, monitoring, tsstlng, ’ 

recordkeeping and reporting)

■BP ■ “gpspw
Emission
reduction

Ob/yr)

Unit average 
cost

offoettvonoss
(Vfton) Cost (S/yr)

Emission
reduction

(Ib'yr)

Unit average 
cost

effectiveness
(Won) Cost ($/yr)

5
Emission 
reduction 
' (lb/yr)

Unit average 
cost effective
ness (Won)

1 1 1 Bristol-Myers Squibb Co. $0 0 $31,090 1,023 $60,783
- - , 'k*;

$209,899 2,696
p': - ^

2 5 5 Merck & Company, Inc. $0 0 $127,830 8,604 $996,561 8,871

3 15 15-1 Curtis Bay Energy Unit 1 $0 0 ■ • -

- ■

$486,114 69,115 $14,067 $4,211,645 182,658

4 15 15-2 Curtis Bay Energy Unit 2 $0 0 - $536,339 65,560 $18,362 
■ ■ ■ ',

$4,646,177 202,337

. ..5

6

7

8

9

10

20

20

29

36

36

40

20-1

20-2

29

36-1

36-2

40

Fort Detrick

Fort Detrick

Hamot Medical Center

Merck & Company, Inc.

Merck & Company, Inc.

Charleston Area Medical Center, 
General Hospital

Unit 5

Unite

Unit 2

Units

$0

$0

$0

$0

$0

$32,649

0

' 0

0

0

0

5.1

. . ^

Jj
SBil

.lllllililit

$44,258

$42,292

$65,938

$91,989

$140,964

$76,507

1,182

1,115

57

941

9,822

1,103

(74,888
:

$75,838

$2,316,728

$185^607

$138,674

$339,693

$324,567

$527,005

$180,679

$1,005,574

$651,779

1,222

1,153

595

941

10,068

1,577

"■

!■ ' 'f 1

?.■' vi
-.j

vrJfii

- i

11 42 42 Stericyde, Inc. $0 0 _ $122,085 5,158 $47,335
lilllllffg

$1,072,595 9,852

12 43 43 Boca Raton Community Hospital $0 0 $38,375 6,761 $11,353

MiHBi
$294,431 7,359

13 44 44 Bethesda Memorial Hospital $0 0 $80,135 3,646 $43,959 $614,689 4,228

14 46 46 Holy Cross Hospital $0 0 tilflij $60,461 1,981 $61,029 $463,284 2,183

....... . ,J

:s^KVy^-^'

\ Mt:‘st., ::3§g.

L ■ - ■ 'safe' ' M

t it^V. -..J

fe ■ .fefefe.r.a

'ill'"

"fe

15 48 48 Memorial Regional Hospital $0 0 - ■ - $80,657 1,701 $94,835 $619,222 2,408

16 51 51 Lakeland Regional Medical Center $0 0 illilSilli $59,524 4,057 $458,740 4,146

17 54 54 Bayfront Medical Center $0 0 $52,299 638 $183,964 $370,156 642

18 55 55 St. Joseph's Hospital $0 0
*•

$59,931 6,517 $18,391
'Ji.'

$400,123 7,372

19 59 59-1 Stericyde, Inc. Unit 1 $0 0 $71,044 11,594 $12^55 $543,870 12,000



Table 26. Nationwide MACT Floor + Beyond-the-l

No.
fllP

twm>

l|l§|j

•miisjfesP

controNCO {«nfs*!o 
monitofln

iomi>ustl8ft
ncontroiand MACT floor ♦ BTF f 

(emission control am
fOXcontrota 
d monitoring)

. Total MACT floor + BTF (emission 
* control, monitoring, testing, 

rocordkesp)riModm»iwrting)m’’iri

lifli1

emission
reduction

<lb/yr)

Unit average 
cost

effectiveness
SlBiai cSSiiil

’reduction
(IWyr)

Unit average

Uli^i

Cost ($/yr)

Emission
reduction

(iwyt)

Unit average 
list effective. 

ness($/ton)

20 59 59-2 Stericycle, Inc. Unit 2 $0 0 $69,610 11,292 $532,840 12,314

21 60 60-1 BMWNC, Inc. Unit 1 $51,072 591

■

$117,930 11,070 $21,306 $1,084,792 19,809

„ ^

22 65 65-1 Stericycle, Inc. Unit 1 $24,955 184 $270,975 $59,208 8,620 $13,737 $477,765 9,404

. .
23 65 65-2 Stericycle, Inc. Unit 2 $0 0 $56,156 8,064 $13,927 $429,326 8,526

-J*

24 71 71 Loyola University Medical Center $0 0 $62,976 4,989 .^,$25^45 $482,627

25 77 77 Parkview Hospital $0 0 $50,068 8,303 $12,060 $348,241 9,10"'

26 84 84 Mayo Clinic, Waste Management 
Facility

$0 0 $116,723 9,455 $745,232 13,1:

27 87 87 MedCentral Health System,
Mansfield Hospital

$0 0 $43,017 2,090 i|;,:,jS::$4t,157 $369,599 3,11 •. • -n-W

a&kii,. j

28 94 94 Stericycle, Inc. $0 0 $49,567 7,424 . ':.$13,354 $380,539 7,701

29 98 98-1 University of Texas Medical Branch $0 0

i

$80,090 5,687 $26,168 $609,484 7.14P

30 106 106 Stericycle, Inc. $0
°!

$64,058 10,546 $490,122 11,020

31 109 109 Healthcare Environmental Services 
Inc.

$33,817 951 $743,384 $81,190 3,201 *50.720 $726,827 6.59BMK^MIUW|

32 110 110 Stericycle, Inc. $0 0 ' $112,807 29,094

.ftfe'Hillir

$799,978 29,835

33 120 120-1 Waste Management Resource 
Recovery and Recycling Center

Unit 1 $0 0 $0 0 $1,247,215 1,873

34 120 120-2 Waste Management Resource 
Recovery and Recycling Center

Unit 2 $0 0 iisi* $0

mm--

$929,521 961

35 125 125 East Carolina University, Health 
ISciences Campus, HSC Utility Plant

$0 0^
illlllPS
lllllalilsfe
%

$56,142 380I

\t**- ’.1

$93,123 380

36 130 130 Department of Veterans Affairs 
Medical Center

$0 0 '.A “ $112,142 6,028 1 *37,207 $821,274 8,5:

37 13 13 University of Maryland at Baltimore, 
Environmental Health and Safety 
Facility

$0 0 $48,591 543 ;$179.010 $317,786 e:

38 16 16 Johns Hopkins Medical Institute, 
Department of Health, Safety, and 
Environment

$28,438 92
wmm

$46,696 316 l . " . " $333,927 878

, - - ■ , 'M5-**

39 18 18 Franklin Square Hospital Center $45,142 259 $72,302 2,115
pj3^fife8^7$ $630,002 6,200



Table 26. Nationwide MAC! Floor + Beyond-the-l
'■■■ MACT floor + BTF combustion 
control-CO (amlstloa control and 

,'Tiionltdrlna)'^J;ii''
_____

Total MACT floor + BTF (omission

No. FACID

j.'x'fi'iyjjs

UNITID

■*,; -‘-r.............• -.j: ,

*** *•++«* .......... ..

Facility namo
..Unit

Cost ($/yr)

....Emission
roduction

Oh/yr)

pit av^rago 
cost 

affectlvspass 
($/ton)

MACT floor ■* BTF NOX control 
(omission control and monitoring) rocordkoopinB and roportlnal

|||ll|f|||||j
'Unit average 
cost offectlvol 

rings ($iton) |

40

41

21

25

21 Washington County Hospital $27,596 89 $621,804

25 Holy Spirit Hospital $4,285 2.2 $3,945,179

42 30 30 Riddle Memorial Hospital $0

Sfi*4l42ii|243 34 34 Pennsylvania State University, 
Animal Diagnostic Lab Incinerator

$5,329 2.4

44 38 38 Wilkes-Barre General Hospital $5,193 8.2

45 41 41 Thomas Memorial Hospital $0

46 47 47 Malcolm Randall Veterans Affairs 
Medical Center

$28,898 107

47

48

49

63

81

82

63 St. Jude Children's Research 
Hospital

$0

81 South Bend Medical Foundation $5,852 4.9

SlfSilS-Ml

794

82 Good Samaritan Hospital $3,403 1.5 msis
mm50 88 88 Medina General Hospital $20,262 175

51

52

95 95 St. Joseph's Hospital $4,113 2.7

108 108—1 Rocky Mountain Laboratories, 
National Institute of Allergy and 
Infectious Diseases

Unit 1 $4,506 1.5

53 111 111 Wyoming Medical Center $3,788 8.6

SiSlIl54 86 86 Fairfield Medical Center $5,515 11

55 129 129 Centers for Disease Control and 
Prevention-Clifton, Building 18

Unit 3 $3,599 80

ISSagSIsH56 115 115 Kona Community Hospital $0

57 116 116 Yukon-Kuskokwim Delta Regional 
Hospital

$0 j||j2Kp||

mFfrrya

f small
*755

$3,506,OH |

S--------------MPifSIS??

.r^n--- :------- r
$9,114 IB

US
,999

_______*0
$3381413 i

Kev:
1MACT floor + BTF subtotals 
IMACT floor + BTF total



Table 27. Summary of Nationwide MACT Floor and Beyond-the-Floor Costs and Autoclave/Land

Parameters

Emission

control

----- ------ MACT floor c

Monitoring j Testing
3StS *

R&R Total
Emission
control

BeyoncM

Monitoring

ttie-floor costs V 

Testing | R&R
Total

1 MACT floor and bevomMhe«fioor co
'■'finiaBw T.1 2"1. | *

control iMonitoringl ;:Ts4W‘i R&R

S^’"': -M ‘.AtigiClave/ 

Infill cost

I •••-' ......... Capttal"CbStr$ -- - ; ’ ^ -A

Large $45,381,852 $545,800 $763,000 $0 $46,690,652 $63,722,598 $312,600 $126,000 $0 $64,161,198 $109,104,451 $858,400 $889,000 $0 $110,851,851 $18,562,715
Medium $15,666,522 $241,000 $460,917 $0 $16,368,439 $7,018,646 $173,400 $114,333 $0 $7,306,380 $22,685,168 $414,400 $575,250 $0 $23,674,818 $1,183,286
Small $0 $0 $19,167 $0 $19,167 $2,308,705 $54,000 $23,333 $0 $2,386,038 $2,308,705 $54,000 $42,500 $0 $2,405,205 $153,496
Small rural $857,414 $16,800 $67,833 $0 $942,048 $2,013,108 $82,400 $52,667 $0 $2,148,175 $2,870,522 $99,200 $120,500 $0 $3,090,222 $67,551
Total $61,905,788 $803,600 $1,310,917 $0 $64,020,305 $75,063,058 $622,400 $316,333 $0 $76,001,791 $136,968,846 $1,426,000 $1,627,250 $0 $140,022,096 $19,967,048

Annual Costs, f/yr
Large $11,421,529 $335,100 $83,576 $40,244 $11,880,449 $16,495,762 $103,700 $13,834 $5,450 $16,618,746 $27,917,290 $438,800 $97,410 $45,694 $28,499,194 $10,035,221
Medium $3,200,933 $110,300 $50,513 $20,711 $3,382,457 $1,058,266 $52,700 $12,553 $1,570 $1,125,089 $4,259,199 $163,000 $63,066 $22,280 $4,507,545 $543,819
Small $0 $1,800 $2,093 $2,529 $6,422 $478,111 $24,200 $2,562 $1,570 $506,443 $478,111 $26,000 $4,655 $4,099 $512,865 $40,033
Small rural $161,770 $6,800 $38,297 $6,017 $212,884 $355,911 $23,400 $5,783 $785 $385,878 $517,681 $30,200 $44,080 $6,802 $598,762 $18,163
Total $14,784,232 $454,000 $174,479 $69,501 $15,482,212 $18,388,050 $204,000 $34,732 $9,374 $18,636,156 $33,172,282 $658,000 $209,211 $78,875 $34,118,367 $10,637,237

m*;.'■im.-s.* ■ ailr-Cost Wectlveness, V ton
Large — — - - $17,741,312,041 ! - - $452,227 ! — $373,913 —
Medium - - - _ $348,465,229,781 ~ - - - $138,104 - ~ - - $450,432 —

Small - - - - - - - - - $498,553 - - - - $505,671 —

Small rural - ~ - $1,364,489,452 - - - - $1,632,941 - - - - $2,134,112 —

Total -- -- -- - $129,859,907,621 - -- -- -- $401,595 -- -- -- $463,119 -
Notes:
1. The autoclave/landfill option is an alternative to the MACT compliance option.
2. R&R = recordkeeping and reporting.



I Sources
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FACID UNHID Facility namt

a 1IfSAi s
State *»pcodt

l®Si^§ "ill
5 1 1 Bristol-Myers Squibb Co. Bristol-Myers Co. 5 Research Parkway, P.O. Box 5100 Wallingford CT 06492 New Haven County 2834 325412

31 5 5 Merck & Company, Inc. NA 126 E. Lincoln Avenue Rahway NJ 07065 Union County 2833 325411

8 15 15-1 Curtis Bay Energy Unitl Phoenix Services, Inc , Medical 
Waste Associates, Inc.

3200 Hawkins Point Road Baltimore MD 21226 Baltimore City 4953 562213

9 15 15-2 Curtis Bay Energy Unit 2 Phoenix Services, Inc , Medical 
Waste Associates, Inc.

3200 Hawkins Point Road Baltimore MD 21226 Baltimore City 4953 562213

13 20 20-1 Fort Detrick Units NA Incinerator Complex, Buildinq 393 Fort Detrick MD 21702 Frederick County 9711 928110
14 20 20-2 Fort Detrick Unite NA Incinerator Complex, Buildinq 393 Fort Detrick MD 21702 Frederick Countv 9711 928110
17 29 29 Hamot Medical Center NA 201 State Street Erie PA 16550 Erie County 8062 622110
30 36 36-1 Merck & Company, Inc. Unit 2 NA 770 Sumneytown Pike, P.O. Box 4 West Point (Upper

Gwynedd
Township)

PA 19486 Montgomery County 2834 325412

32 36 36-2 Merck & Company, Inc. Units NA 770 Sumneytown Pike, P.O Box 4 West Point (Upper 
Gwynedd
Township)

PA 19486 Montgomery County 2834 325412

7 40 40 Charleston Area Medical Center.
General Hospital

NA . 501 Morris Street Charleston WV 25301 Kanawha County 8062 622110

44 42 42 Stericycle, Inc. BFI Medical Waste, Inc. 254 W. Keene Road Apopka FL 32703 Orange County 4953 562213

4 43 43 Boca Raton Community Hospital NA 800 Meadows Road Boca Raton FL 33486 Palm Beach Countv 8062 622110
2 44 44 Bethesda Memorial Hospital NA 2815 S. Seacrest Boulevard Boynton Beach FL 33435 Palm Beach County 8062 622110
19 46 46 Holy Cross Hospital NA 4725 N. Federal Highway Fori Lauderdale FL 33308 Broward County 8062 622110
29 48 48 Memorial Reqional Hospital Hollywood Memorial Hospital 3501 Johnson Street Hollywood FL 33021 Broward County 8062 622110
23 51 51 Lakeland Reqional Medical Center NA 1324 Lakeland Hills Boulevard Lakeland FL 33804 Polk County 8062 622110

1 54 54 Bayfront Medical Center NA 701 6th Street S St Petersburg FL 33701 Pinellas County 8062 622110
41 55 55 St. Joseph's Hospital NA 3001 W. Marlin Luther King Jr. 

Boulevard
Tampa FL 33607 Hillsborough County 8062 622110

49 59 59-1 Stericycle, Inc. Unit 1 MedX, Inc ; BFI Medical Waste, 
Inc

1168 Porter Avenue Haw River NC 27258 Alamance County 4953 562213

50 59 59-2 Stericycle, Inc. Unit 2 MedX, Inc , BFI Medical Waste, 
Inc

1168 Porter Avenue Haw River NC 27258 Alamance County 4953 562213

3 60 60-1 BMWNC, Inc. Unit 1 Bio-Medical Services, Inc. 3250 Campus Ridge Road Matthews NC 28105 Mecklenburg County 4953 562213

49 65 65-1 Stericycle, Inc. Unit 1 MedX, Inc. .BFI Medical Waste. 
Inc

Rural Route 4, P O Box 243L Clinton IL 61727 Dewitt County 4953 562213

48 65 65-2 Stericycle, Inc. Unit 2 MedX. Inc., BFI Medical Waste, 
Inc.

Rural Route 4, P O Box 243L Clinton IL 61727 Dewitt County 4953 562213

24 71 71 Loyola University Medical Center NA 2160 S. First Avenue Maywood IL 60153 Cook County 8062 622110
36 77 77 Parkview Hospital Parkview Memorial Hospital 2200 Randallia Drive Fort Wayne IN 46805 Allen County 8062 622110
26 84 84 Mayo Clinic, Waste Management

Facility
NA 7123 L.C. Industrial Park, Rochester 

Municipal Airport
Rochester MN 55905 Olmsted County 8062 622110

27 87 87 Medcentral Health System, Mansfield 
Hospital

Mansfield General Hospital 335 Glessner Avenue Mansfield OH 44903 Richland County 8062 622110

46 94 94 Stericycle, Inc. BFI Medical Waste, Inc. 1901 Pine Avenue S.E. Warren OH 44481 Trumbull County 4953 562213

53 98 98-1 University Of Texas Medical Branch NA 301 University Boulevard Galveston TX 77555 Galveston County 8062 622110
45 106 106 Stericycle, Inc. BFI Medical Waste, Inc. 3150 N. 7th Street Kansas City KS 66115 Wyandotte County 4953 562213

18 109 109 Healthcare Environmental Services Inc NA 1420 40th Street N Fargo ND 58102 Cass County 4953 562213

47 110 110 Stericycle, Inc BFI Medical Waste, Inc. 90 N. 1100 W. North Sait Lake UT 84054 Davis County 4953 562213

34 120 120-1 Waste Management Resource
Recovery and Recycling Center

Unit 1 NA 7501 State Highway 65 Anahuac TX 77514 Chambers County 4953 562213

35 120 120-2 Waste Management Resource
Recovery and Recycling Center

Unit 2 NA 7501 State Highway 65 Anahuac TX 77514 Chambers County 4953 562213

11 125 125 East Carolina University, Health
Sciences Campus, HSC Utility Plant

NA 600 Moye Boulevard Greenville NC 27834 Pitt County 8221 611310

10 130 130 Department Of Veterans Affairs Medical 
Center

1201 N.W. 16th Street Miami FL 33125 Miami-Dade County 8062 622110

52 13 13 University Of Maryland At Baltimore. 
Environmental Health and Safety
Facility

NA 714 W. Lombard Street Baltimore MD 21201 Baltimore City 8221 611310



Table 28. Sales and Employment for Existing Sources
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21 16 16 Johns Hopkins Medical Institute, 
Department Of Health Safety and 
Environment

NA 2024 E. Monument Street, Ross 
Building, 720 Rutland Avenue

Baltimore MD 21205 Baltimore City 8221 611310

15 18 18 Franklin Square Hospital Center NA 9000 Franklin Square Drive Baltimore MD 21237 Baltimore County 8062 622110
54 21 21 Washington County Hospital NA 251 E. Antietam Street Hagerstown MD 21740 Washington County 8062 622110

20 25 25 Holv Spirit Hospital NA 503 N. 21st Street Camp Hill PA 17011 Cumberland County 8062 622110
38 30 30 Riddle Memorial Hospital NA 1068 W. Baltimore Pike Media PA 19063 Delaware County 8062 622110
37 34 34 Pennsylvania State University, Animal 

Diaqnostic Lab Incinerator
NA 159A Physical Plant Building, Orchard 

Road
State College PA 16802 Centre County 8221 611310

55 38 38 Wilkes-Barre General Hospital - NA 575 N. River Street Wilkes-Barre PA 18764 Luzerne County 8062 622110

51 41 41 Thomas Memorial Hospital NA 4605 MacCorkle Avenue S.W. South Charleston WV 25309 Kanawha County 8062 622110
25 47 47 Malcolm Randall Veterans Affairs 

Medical Center
NA 1601 S.W. Archer Road Gainesville FL 32608 Alachua County 8062 622110

43 63 63 St Jude Children's Research Hospital NA 332 N Lauderdale Street Memphis TN 38105 Shelby County 8069 622310

40 81 81 South Bend Medical Foundation NA 530 N. Lafayette Boulevard South Bend IN 46601 St. Joseph County 8062 622110

16 82 82 Good Samaritan Hospital NA 520 S. Seventh Street Vincennes IN 47591 Knox County 8062 622110
28 88 88 Medina General Hospital NA 1000 E. Washington Street Medina OH 44256 Medina County 8062 622110

42 95 95 St. Joseph's Hospital NA 611 St Joseph Avenue Marshfield Wl 54449 Wood County 8062 622110
39 108 108--1 Rocky Mountain Laboratories, National 

Institute Of Allergy And Infectious 
Diseases

Unit 1 NA 903 S. 4th Street, Building 23 Hamilton MT 59840 Ravalli County 8733 541710

56 111 111 Wyoming Medical Center NA 1233 E Second Street Casper WY 82601 Natrona County 8062 622110
12 86 86 Fairfield Medical Center Lancaster-Fairfield Community 

Hospital
401 N. Ewing Street Lancaster OH 43130 Fairfield County 8062 622110

6 129 129 Centers For Disease Control And 
Prevention, Building 18

Unit 3 NA 1600 Clifton Road, N E Atlanta GA 30333 Dekalb County 9431 923120

22 115 115 Kona Community Hospital NA 79-1019 Haukapila Street, P.O. Box
69

Kealakekua HI 96750 Hawaii County 8062 622110

57 116 116 Yukon-Kuskokwim Delta Regional 
Hospital

Bethel Hospital 829 Chief Eddie Hoffman Highway,
P O. Box 528

Bethel AK 99559 Bethel Census Area 8062 622110

Sources.
Dun and Bradstreet (DNB), 2007 Dun & Bradstreet 2008 Million Dollar Directory. Bethlehem, Pa ' Dun & Bradstreet, Inc.
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No. FA£ID UNHID rant*'

. Unit; 

numbar •wwisfi Commercial

Dim&“ v

i-LJlwmlw
4 — .PfcrtJht company
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(2007(8}

Maronl-----
company '
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5 1 1 Bristol-Myers Squibb Co Pharmaceutical Manufacturing Facility L E No 001288497 Bristol-Myers Squibb Co 35,000 $20,597 2008

31 5 5 Merck & Company, Inc. Medicinal Chemical Manufacturing Facility L E No 001317064 Merck & Co., Inc 55,200 $23,850 2008

8 15 15-1 Curtis Bay Energy Unit 1 Hospital/Medical/Infectious Waste
Incineration Facility

L E Yes 969522143 Curtis Bay Energy 50 $7 2008

9 15 15-2 Curtis Bay Energy Unit 2 Hospital/Medical/Infectious Waste
Incineration Facility

L E Yes 969522144 Curtis Bay Energy 50 $7 2008

13 20 20-1 Fort Detrick Units National Security Facility L E No 063198626 U.S. Army LARGE LARGE 2007
14 20 20-2 Fort Detnck Unit 6 National Security Facility L E No 063198626 U.S. Army LARGE LARGE 2007
17 29 29 Hamot Medical Center General Medical and Surgical Hospital L E No 106307655 Hamot Health Foundation 2,032 $353 2007
30 36 36-1 Merck & Company, Inc Unit 2 Pharmaceutical Manufacturing Facility L E No 001317065 Merck & Co , Inc 55,200 $23,850 2008

32 36 36-2 Merck & Company, Inc. Umt5 Pharmaceutical Manufacturing Facility L E No 001317066 Merck & Co., Inc. 55.200 $23,850 2008

7 40 40 Charleston Area Medical Center,
General Hospital

General Medical and Surgical Hospital L E No 119120129 Camcare Inc 4,300 $773 2008

44 42 42 Stericycle, Inc. Hospital/Medical/Infectious Waste
Incineration Facility

L E Yes 343596297 Stericycle, Inc. 6,883 $1,084 2008

4 43 43 Boca Raton Community Hospital Genera! Medical and Surgical Hospital L E No 948519582 BRCH Corp 1,400 $48 2007
2 44 44 Bethesda Memorial Hospital General Medical and Surgical Hospital L E No 132104761 Bethesda Healthcare Corp. 1,602 $249 2007
19 46 46 Holy Cross Hospital General Medical and Surgical Hospital L E No 040841632 Catholic Health East 50,000 $4,100 2007
29 46 48 Memorial Regional Hospital General Medical and Surgical Hospital L E No 021129080 MRI Center of Hollywood 2,000 $93 2007
23 51 51 Lakeland Regional Medical Center General Medical and Surgical Hospital L E No 060253150 Lakeland Regional Medical Center 3,100 $479 2007
1 54 54 Bayfront Medical Center General Medical and Surgical Hospital L E No 073224370 Bayfront Health System 2,018 $264 2007

41 55 55 St. Joseph's Hospital General Medical and Surgical Hospital L E No 107559163 Baptist Health Care Corp. 5,200 $471 2007

49 59 59-1 Stencyde, Inc. Unit 1 Hospital/Medical/Infectious Waste
Incineration Facility

L E Yes 343596303 Stericycle, Inc 6,883 $1,084 2008

50 59 59-2 Stericycle, Inc Unit 2 Hospital/Medical/Infectious Waste
Incineration Facility

L E Yes 343596304 Stericycle, Inc. 6,883 $1,084 2008

3 60 60-1 BMWNC, Inc. Unit 1 Hospital/Medical/Infectious Waste
Incineration Facility

L E Yes 784968278 Healthcare Waste Solutions, Inc. 240 $15 2007

49 65 65-1 Stericycle, Inc Unit 1 Hospital/Medical/Infectious Waste
Incineration Facility

L E Yes 343596301 Stericycle, Inc. 6.883 $1,084 2008

48 65 65-2 Stericycle, Inc. Unit 2 Hospital/Medical/Infectious Waste
Incineration Facility

L E Yes 343596302 Stencyde, Inc. 6,883 $1,084 2008

24 71 71 Loyola University Medical Center General Medical and Surgical Hospital L E No 796454689 Loyola University Health System 6,000 $282 2007
36 77 77 Parkview Hospital General Medical and Surgical Hospital L E No 056830037 Parkview Health System 4,500 $584 2007
26 84 84 Mayo Clinic, Waste Management

Facility
General Medical and Surgical Hospital L E No 167141923 Mayo Foundation 34,921 $7,400 2007

27 87 87 Medcentral Health System, Mansfield 
Hospital

General Medical and Surgical Hospital L E No 076904705 MedCentral Health System 2,700 $265 2007

46 94 94 Stencyde, Inc. Hospital/Medical/Infectious Waste
Incineration Facility

L E Yes 343596299 Stericycle, Inc 6,883 $1,084 2008

53 98 98-1 University Of Texas Medical Branch General Medical and Surgical Hospital L E No 012669128 The University of Texas System 77,627 $6,468 2007
45 106 106 Stericycle, Inc. Hospital/Medical/Infectious Waste

Incineration Facility
L E Yes 343596298 Stencyde, Inc. 6,883 $1,064 2008

18 109 109 Healthcare Environmental Services Inc. Hospital/Medical/Infectious Waste
Incineration Facility

L E Yes 147581615 MentCare Health System 1,500 $605 2007

47 110 110 Stericycle, Inc. Hospital/Medical/Infectious Waste
Incineration Facility

L E Yes 343596300 Stencyde, Inc. 6,883 $1,084 2008

34 120 120-1 Waste Management Resource
Recovery and Recycling Center

Unitl Hospital/Medical/Infectious Waste
Incineration Facility

L N Yes 059312749 Wheelabrator Technologies Inc. 
(wholly-owned subsidiary of Waste 
Management Inc)

45,900 $13,388 2008

35 120 120-2 Waste Management Resource
Recovery and Recycling Center

Unit 2 Hospital/Medical/Infectious Waste
Incineration Facility

L N Yes 059312749 Wheelabrator Technologies Inc 
(wholly-owned subsidiary of Waste 
Management Inc.)

45.900 $13,388 2008

11 125 125 East Carolina University, Health 
Sciences Campus, HSC Utility Plant

University L N No 075557926 East Carolina University 5,078 $317 2007

10 130 130 Department Of Veterans Affairs Medical 
Center

General Medical and Surgical Hospital L E No 958481335 U.S Department Of Veterans Affairs 
(US DVA)

LARGE LARGE 2007

52 13 13 University Of Maryland At Baltimore, 
Environmentat Health and Safety
Facility

University M E No 933418402 University of Maryland 26.316 $2,031 2007
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21 16 16 Johns Hopkins Medical Institute, 
Deoartment Of Health Safetv and

University M E No 003104478 Johns Hopkins Medicine 7,000 $1,100 2007

Environment
15 18 18 Franklin Square Hospital Center General Medical and Surgical Hospital M E No 361516370 MedStar Health 23.000 $2,900 2007
54 21 21 Washington County Hospital General Medical and Surgical Hospital M E No 780557138 Washington County Health System,

Inc
2,500 $269 2007

20 25 25 Holy Spirit Hospital General Medical and Surgical Hospital M E No 071195630 Holy Spirit Health System 2.400 $202 2007
38 30 30 Riddle Memorial Hospital General Medical and Surgical Hospital M E No 964014278 Jefferson Health System 20,700 $3,200 2007
37 34 34 Pennsylvania State University, Animal 

Diagnostic Lab Incinerator
University M E No 003403953 Pennsylvania State University 29,080 $3,266 2007

55 38 38 Wilkes-Barre General Hospital General Medical and Surgical Hospital M N No 804435063 Wyoming Valley Health Care System 
(WVHCS)

3,500 $178 2007

51
41 1

41 Thomas Memorial Hospital General Medical and Surgical Hospital M E No 791536902 Thomas Health Systems Inc 1,900 $123 2007
25 47 47 Malcolm Randall Veterans Affairs 

Medical Center
General Medical and Surgical Hospital M E No U S Department of Veterans Affairs 

(US DVA)
LARGE LARGE 2007

43 63 63 St Jude Children's Research Hospital Children's Medical and Surgical Hospital M E No 067717892 St Jude Children's Research Hospital 2,500 $418 2007

40 81 81 South Bend Medical Foundation General Medical and Surgical Hospital M E No 064702889 South Bend Medical Foundation Inc 800 $38 2007

16 82 82 Good Samaritan Hospital General Medical and Surgical Hospital M E No 071320501 Knox County Hospital Association 1,600 $127 2007
28 88 88 Medina General Hospital General Medical and Surgical Hospital M E No 030208995 Medina Memorial Health Care System 1,100 $31 2007

42 95 95 St Joseph’s Hospital General Medical and Surgical Hospital M E No 157316381 Ministry Health Care 12,000 $94 2007
39 108 108-1 Rocky Mountain Laboratories, National 

Institute Of Allergy And Infectious 
Diseases

Unitl Biomedical Research Facility M E No 010366987 National Institutes of Health (NIH) LARGE LARGE 2007

56 111 111 Wyoming Medical Center Genera! Medical and Surgical Hospital M E No 073400582 Wyoming Medical Center Inc 1,033 $172 2007
12 86 86 Fairfield Medical Center General Medical and Surgical Hospital S E No 079428397 Fairfield Medical Center 2,200 $172 2007

6 129 129 Centers For Disease Control And 
Prevention, Building 18

Unit 3 Public Health Facility S N No 111396383 Centers for Disease Control and 
Prevention

LARGE LARGE 2007

22 115 115 Kona Community Hospital General Medical and Surgical Hospital SR E No 096869669 Hawaii Health Systems Corp 3,400 $350 2007

57 116 116 Yukon-Kuskokwim Delta Regional 
Hospital

General Medical and Surgical Hospital SR E No 082508961 Yukon-Kuskokwim Health Corp 1,800 $84 2007

Sources
Dun and Bradstreet (DNB), 2007. Dun & Bradstreet 2008 Million Dollar Directory
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5 1 1 Bristol-Myers Squibb Co. 750 EMPLOYEES No

31 5 5 Merck & Company, Inc, 750 EMPLOYEES No

8 15 15-1 Curtis Bay Energy Unitl $11.5 Yes

9 15 15-2 Curtis Bay Energy Unit 2 $11.5 Yes

13 20 20-1 Fort Detrick Umt5 NONE No
14 20 20-2 Fort Detrick Unite NONE No
17 29 29 Hamot Medical Center $31.5 No
30 36 36-1 Merck & Company. Inc. Unit 2 750 EMPLOYEES No

32 36 36-2 Merck & Company, Inc Unit 5 750 EMPLOYEES No

7 40 40 Charleston Area Medical Center,
General Hospital

$31 5 No

44 42 42 Stericyde, Inc, 111.5 No

4 43 43 Boca Raton Community Hospital $31.5 No
2 44 44 Bethesda Memorial Hospital $31.5 No
19 46 46 Holy Cross Hospital $31 5 No
29 48 48 Memorial Regional Hospital $31 5 No
23 51 51 Lakeland Regional Medical Center $31.5 No

1 54 54 Bavfront Medical Center $31.5 No
41 55 55 St. Joseph's Hospital $31 5 No

49 59 59-1 Stericyde, Inc. Unit 1 $11.5 No

50 59 59-2 Stericyde, Inc. Unit 2 $11 5 No

3 60 60-1 BMWNC, Inc Unit 1 $11 5 Borderline

49 65 65-1 Stericyde, Inc. Unit 1 $11.5 No

48 65 65-2 Stericyde, Inc. Unit 2 $11.5 No

24 71 71 Loyola University Medical Center $31.5 No
36 77 77 Parkview Hospital $31.5 No
26 84 84 Mayo Clinic, Waste Management

Facility
$31.5 No

27 87 87 Medcentral Health System, Mansfield 
Hospital

$31.5 No

46 94 94 Stericyde, Inc. $11.5 No

53 98 98-1 University Of Texas Medical Branch $31.5 No
45 106 106 Stericyde, Inc. $11.5 No

18 109 109 Healthcare Environmental Services Inc. $11.5 No

47 110 110 Stericyde, Inc. $11.5 No

34 120 120-1 Waste Management Resource
Recovery and Recycling Center

Unit 1 $11.5 No

35 120 120-2 Waste Management Resource
Recovery and Recycling Center

Unit 2 $11 5 No

11 125 125 East Carolina University, Health 
Sciences Campus, HSC Utility Rant

$6.5 No

10 130 130 Department Of Veterans Affairs Medical 
Center

$31.5 No

52 13 13 University Of Maryland At Baltimore. 
Environmental Health and Safety
Facility

$6.5 No
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21 16 16 Johns Hopkins Medical Institute, 

Deoartment Of Health Safety and
$6.5 No

Environment
15 18 18 Franklin Square Hospital Center $31.5 No
54 21 21 Washington County Hospital $31.5 No

20 25 25 Holy Spirit Hospital $31.5 No
38 30 30 Riddle Memorial Hospital $31 5 No
37 34 34 Pennsylvania State University, Animal 

Diagnostic Lab Incinerator
$6 5 No

55 38 38 Wilkes>Barre General Hospital $31 5 No

51 41 41 Thomas Memorial Hospital $31.5 No
25 47 47 Malcolm Randall Veterans Affairs 

Medical Center
$31.5 No

43 63 63 St. Jude Children's Research Hospital $31.5 No

40 81 81 South Bend Medical Foundation $31.5 Borderline

16 82 82 Good Samaritan Hospital $31 5 No
28 88 88 Medina General Hospital $31.5 No

42 95 95 St Joseph’s Hospital $31 5 No
39 108 108-1 Rocky Mountain Laboratories, National 

Institute Of Allergy And Infectious 
Diseases

Unit 1 500 EMPLOYEES No

56 111 111 Wyoming Medical Center $31 5 No
12 86 86 Fairfield Medical Center $31 5 No

6 129 129 Centers For Disease Control And 
Prevention, Building 18

Unlt3 NONE No

22 115 115 Kona Community Hospital $31 5 No

57 116 116 Yukon-Kuskokwim Delta Regional 
Hospital

$31.5 No

Sources
Dun and Bradstreet (DNB), 2007. Dun & Bradstreet 2008 Million Dollar Directory.


